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i: & -e -? nttffl mm s 

^o^ ©jfia^jre y -s £ £ tc j: y , faisifi - <z> 

#*B^ o >y ? hB«fa^H©#+@^ u >y ^©ffiWLoo, taSBAiJT-*- 
[0 0 3 5] 

ic<fcti«, n y ? a >y ? t z&nmz&wisT-mft 

^f^D^, Xte. #fflK&2<Z)38l?!tCV*e>A;fr-r--*<Z> 1 fcfy MC 

li, #ffl«^5©|&i|l!icvOA;&"?-*<z>i try Mc*f bt 4 *BJ^_b<Z>* □ *y * 
^e>«sy, SB#ItCffl?B&^U ^©ffi^^M^^SufHA^^-^© 1 If >y b&<D 

a 

[0 0 3 6] 
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[0 0 3 7] 

#r*£ s £ e> m&tfi& y > s -g> £ v^ e> m&tf& 

i. 

[0 0 3 8] 

nm (n*m) 0>3i®Ay 7 *lfcS|-0>3I®n y 

BfrfHmm©5iMAy 7 7^? ) -©ISiA^7 7^I«lti'n>y!?$:^JffitI 

ffflH^zi<Z)ig@ n * * ^© n m©3g® A y y y 6 -<DMMrt v 7 r zmm 

l x * <Dmm a v y 7 \z <z>jg#i ni8& # m y m l t=. ? u v >? & a ± z m 

n mammx vyy tmt& zftt-n^ommn vtji-yn, 
mum&nmmrt v y r & h -amm* v y y zmm t x ? u v v *m y m-tm 

l&IBIlH©5i®n v tni-y*<D.nm.(DmMrtv 7yfr*>—<DmMrty yyZMM 

*w&?znmm&£ZffiKZz£Z!&m£?z*-rt-vyy'vyytnv ? 
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[0 0 3 9] 

ti^ftSMW Sr^-T * n v 9 ft, n m<DMMrt y?Ttf 

MfflflllKlc «fc »J , ffjfEfgz:cZ>#*@? n y 9 £Mmm^(D&ffi? u y V £(D&ffim 
[0 0 4 0] 

1 3 tf>2§&jm, #mi§isgi 2©igH^cD^-7t--^>yu >y*n 

[0 0 4 1 3 



2 4 
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[0 0 4 2] 

vtft-zfit, m&iz&&2tit=.nm<DmmAy7T**ti"enmL. 

[0 0 4 33 

i/fc^ot*H}ii 1 4 ©i§0^(d^- >^n«y^j *a u tmi^ 

{C <fc *U£ , ^IC^$ tl £ n gCllA' y 7 T J: »J Kft^Xm-r S n S©3S 

*E3©awiii»©3iiiR«jBnc j: <=»«;&tf*#«©*ffi/ty 

7T*«2EISSti*. ) «ffiiW©Affi*fi#Ofiffi : S:itil!'rs<fc"5tc^jyiftt)S© 
T% *>^U >^:M^#ifn>^l:, *©ffi|ffll»&»£&<litf#Lfc** 
£tt£LTiS#«?tBfro-!M ^ U >y h U fro, DL LlCfcy&jRfc* 

D y * & &*Bit$«g|5 IC «5 d h fr T* £ 5 £ V > 3 5fil/&# & 5 . 
[0 0 4 4 ] 

JKTtc*»^©--^J(g(Z)^J»K:o#BlffiS:#flgL'rSi9!i-*. JKT «#38U!<B 
-^Jfi^ffi T*& o T & RBJg -r S © T* t± & V \ „ 

[0 0 4 5] 

mffi&mm 1 

o£, Ell S:#MLTUi0^-r^o BS1 li*l§^©||J60^1 M-A-W7 

y > ^ * n v v y * a y & & m + & tc &> <d m^mum m -e & s . 

[0 0 4 6] 

^H^JSa^&T'liA^-r-* i <0 1 fcfy hJC*f UT 3ffl©rapg*^i^48f«: 
^□^CLKa, CLKb, CLKc^WS. ^D^CLKb, 
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CLKc, CLKdU*f-f i©l h JC*f L X 3 *B©rM#^:£j^& * 
□ >y^-e&£ 0 4ffl0^n>^CLKa, CLKb, CLKc, CLKdtCio 

<Z>&*B^£^mb, ifcic^^r^Pg&^t-S 2i©^D>^CLKb, CLKc 
GDXy ^©V^nfrO&fB^A;^- # i <Z)^<f[;,£tf)&fB&C <fc ? {C ? 
D-^CLKa, CLKb, CLKc, C L K d CD&fB£0JW1"£ = 

01 tC^f J:oiC;fc:£&fC;i3V^kl:, Xti?-* iOl^y MC*fL 3 
^^n7?x»yi;^Mt§4i0^D>y^CLK.a ) CLKb, CLK 
c CLKdfcJ^J-^:/'.;^*:^, Kiz^r-^ i tc^s * n >y ? ®& < 

^n>^CLKa^n^CLKd £: ©rapg^A^T 1 - # i © 1 \fv h<D& 
£&C^LV^ ^ny^CLKbt^n-^CLKcilOTOH n >y ^ C L K 
ai:^D>^CLKbi: ©W&g&O^ n y * C L K c i: * n y * C L K d £ ©W 
0gJ:U$Kt-£ o *n>y?CLKa£:^n>y*CLKb£(D|!3PI£> ^D-y^C 

LKc t^n>y^LKd £©rap§&, JS&^L<-r£ 0 -g-v^x-S^ 

i'CLKb D'y^CLKcS?D>^CLKa^n*;^CLKd £ ©ff3 

©&t£^JC@eMU -e©^r^Pg&it^^<t-^ 0 ^n-yi'CLKbii^D'y 
tCLKc £(DmmiZ, \Zv h^CD4^(D 1 J: V&mZtl&o ^^tlt bfy h 
:R©8#© l^iC£tlT^3£i-£ 0 lll^©^-#©Ifcy&<^cMv^? a >y 
^^n-y^CLK a D-y^CLKd T*&£ 0 

[0 0 4 7] 

Ui±©J:^j:«'4^^0'y^CLKa~CLKd £SB@ Lfc±T'AAf- 

±# »Jl'yyh^n«y^CLKc <DiL*>±tf U x y £ ©figtC K±"r- # i © 
tft^^fitt S i ^ D >y ? C L K a ~C L K d fcfM-fJUi, Sl^^a 
^CLKa &t>*^7 Dy^CLKd ©S£t>±# U x y istfAtlT 1 - # i © k? y f> 
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^n^^CLKci:©ISI|!gjc^Ov^sS:i^»l6 (13M&) i:lt^7bts 

o 

[0 0 4 8] 

01 (a 1) , (a 2) iC^f J:e>lC, * n v V C L K a ~C L K d tC J: o T 

Mb^>7°;i/f-^^<oi i i>, < i o o o> T'&zm&izte, tuv 

^CLKa~CLKd«5: r^-fr^ %T*$>& (UP) j £¥i}fe-tZ> 0 ^ 
<Dm&> ATif-^ i (Dm\L&1$V D'^CLKa il^n>^CLKb tf)HgtC& 
U, X±"r-Z i {CML/^n^/^CLK a~CLKd#31*lTvV5fc«>T?&5. 
^©f!lg{cat5§^D>y^CLKa~CLKd(Dfiffi$: 1 ^«?Hii*ii:S = 
[0 0 4 9] 

01 (bl) , (b2) {C^fJ:e)fC. ^D^^CLKa~CLKd{:j;oT 
^ajbfcit^y^T 1 -^^ <o o l l > , <i l (5 o> -efesig^tcii, truy 
^CLKa-CLKdtAAf-f i©fiffitt r|Bj^UT^£ (M) J 

©IStCfe »J , ^Dy^CLKa &t>** D-y^CLKd <D&*>±& »J x y VtfiAJl 
■5=-* i ©If y h©*:!felCEIJ(BLTV>.5fc«>*T?&S. 
[0 0 5 0] 

01 (cl) , (c2) &C*tf <fce>Kl, ^□^^CLKa-CLKdCiot 
lElibfeif^^l/f-MKOOOl), <1110>T'feSi^{Clt 
^CLKa~CLKd(Dffiffi& rjg^^s^^-e&S (DOWN) j h^U^S 

, rcDl§£\ AAf-iii*WD^CLKci:^a«^CLKd(Z)[S 

-5c fCD^ICl^t^a^^CLKa~CLKdfiffil: 1 #8?t85i <b1*5o 
[0 0 5 1] 
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#2 0 0.1 -0 0 3 6 6 7 



mi] 







011 1 


1000 


UP 


0011 


1100 


mm 


0001 


1110 


DN 


1111 


0000 




1011 


0100 


1101 


0010 


1001 


0110 


1010 


0101 



[0 0 5 2] 



mil*. vy?)iT-*mt:¥m(DMmm'?:$>z> 0 ±&(D£oiz <om> 
, <iooo>ttUP, <ooii>, < l l o o> itmm. <o o o i > , < 

1110) &D OWN U *tlSMft*ffl£. LTH'Ji^. 

[0 0 5 3] 

&>±<D i^i:^D>^CLKa~CLKd ^fJWf 3 Z\ £ IC U > MV&<Dt- 

tt&\z&to&* 8ffi(D*-A--v-y-7vy>fcD£5izA±i^-*(Di¥vh 

-A~Vy7V y>f<DW$iWE.-tf 1 tfy h^£U 3#B<D*n-/?T-#£*l£ 0 
[0 0 5 4] 
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?k €iz*$&me>mm<z>j&n 2 <d* - a - v > 7 u y y v n v v 7 - # u # a u 

[0 0 5 5] 

(j^T* rcDRj tm-to ) ^H^©^®i<Z)^--A--b->^ p U >^^n>v^ 

f-^l/-h2. 5 G b p s © 8 bf^y hCDi/U 7 frK±T- * £. MM: 3 1 2 
. 5MHz 2 0 0 p s ) n y dr &«e>*^S:fl(ICfC«Wt5 

o 

Kl — CK 1 4 1 6 *0CD#*B? n >y * C L K 1~ 

C LK 1 6 ^Hffl#ffl^ n v V £ L/T 1 6*B<Z)#*g? D^CLKl D~C 
LK16DMf5„ ^-0lin^;V-^i:Lt7IDLL2O5: 
, ^-©aiD>y^;i/-^i:lt8|8DLL4 0a5:, ^H0lj|D-^;i/-^ 
tlT8^DLL40b^, CD^ISK £ IT iz U * # 3 1 a H^©^ 
3KEU&£ Utl/^41a, 42a, 43a, 44a|, ||Htf)5g#(IUi& £ L 
Ttl/^*31bS:, mvs<Dmmm&£ Lttl/^^41b, 42b, 43b, 
4 4b £M^<5o 

[0 0 5 6] 

Ci. 

&mmm$&5 1 mm*y>* 5 2^, -fei/***wig»5 3 y 

, ^gP© P L L (&ffln >y V y (Phase Locked Loop) ) 10^^07^ 
(D&mZ&V&o mi^9il 7|£DLL (513£a y *)l-Zf (Delay Lock 
ed Loop) ) 20t, tl/^3U, &ftttJ&EU& 3 2 8|£D L L 4 0 £ 
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frb&Zo tls?#3 1, fc&V)Mm&3 2M8IDLL4 OlffiA, @BfC 

mm&3 2 a, 8|gDLL4 0 atfflMfcatU ®B ICttiz I/* *, 3 1 b, £<f£^ 
«iaB&3 2b, 8HDLL4 0b^3tl5. 
[0 0 5 7] 

[2. 

7£fC, P L L 1 OMCDR 8CD«lS©t!lSllC-3V^TSiW^-S. 
PLL 1 0«Mil3 1 2. 5MHz©li^D>y^CKa-CKb Z£.f&L 
, 7lDLLlCMt5. ^n»;^CKaM^n»>;^CKbttfnftl3 2 0 
0 p stf)MJ8£^U SWC^MJH, "t&;fo*> l 6 0 0 P sfitfBtfJSfcS. f & 
fc^&^LfeW&lC&S. 7IDLL20 ttHS&* D^CRa-CKb 
^^r^P5 (3 2 0 0 ps/1 4 = 2 2 8. 6 ps) <D14 ffl(D&ffi?U >y * ( 7 
^©ii^D7^) CK 1 ~CK 1 4 ICJSHJU f(014i©#ffl^D7^CK 
1~CK 1 4 &®A&tf®BlCflfr£3*lfc1Z 3 1a, 3 1 b^n^tltH 

MS. 

1 a, 3 1 btt-t*l-£*l1W«rflH*S 1 - 6, S2-6lCg^£#d 
^CK1~CK1 4(Z>l4I*^^V^1 s tl^-M©Mi&^'^^^$:^U, jK*frSJ& 
EIJ?S3 2a > 3 2bAHjm ^ifM3 2a, 3 2 b tt**l**liW*l« 
fSl-5, S 2 - 5(Cldf-e©^ Lfc-#©S&tt* 

h?:«UixT8IDLL4 0a ( 4 0bAfi}i3n. "t&*)l3, M^O^tt 

8|8D L L 4 0 a , 40b tt-etl^tl^fg U fc*<D-M toMM? Uv V 
ftflffflPB (320 0 Ops/1 6 = 200 p s ) ©1 6*g<£>#*g^ a y # (8^ 
©Mi&^n^y^) CLK 1~CLK 1 6, CLK 1 D~C LK 1 6 DCSMU 
fi*IJt«cSP5 O^ffiij-t-So 8iDLL40a, 4 0 b tt-etl-TtlW 

m% s i - i ~ s i - 4 , s 2 - i ~ s 2 - 4 icast5§, g-fgufc-e-©— *f©n 
s» * n v v t m m s * « * □ y * & ^ y $ ^. s . 

[0 0 5 8] 
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U±<D£o&fflfflm^S 1 - 1~S 1 - 6{CSo'<ir 3 1 a, 

HJJ&3 2 a&t>*8|8DL L 4 0 atf)ifr#fCj:*J 1 4|S®#ffl^D7^CK 1~C 

k i 4 zM&'rz-tt&mmt uvt 1 6m<D&m? d>^clki~cl 
mmcm@tm^ s2-i~s2-6 izm-3 <ti/^3 1 b, jx.mq]i&m& 3 

2 bM8gDLL4 0 b<£>iM^Cj;U 1 4 *gtf>#*B? a y ? C K 1~CK 1 4 
ZM}&tZ>-M<DMM2 Uyttl 6*gtf)#*B? O v V C L K 1 D~ C LK16 

Z. ©TOM^C J: y teTOJOTP 9 16 mcD&m i'Dy^CLKl-CLK 
16, CLK1D-CLK1 6 D 5: ^tl^tlfBISBS Sr««r b £ £ S; £fa £. LTS> 

mittUZ. 3 2 0 0 p sffljli^5 7 P S(D^|gT5 6^fUL^^t@M^5:^ 
e>o £fc> #ffi^n«^CLKlD~CLKl 6D^#ffi^n7^CLKl~C 

LKi6tc*fu i^tg5 7 p s m/vtLtkniztez £?\z.wm-?z>o -tt£lo*> 

, ®B<Z)®i&lMA©©]&{CMl,TSlC l^|g5 7 p s^£^llCDftmr£?T 
[0 0 5 9] 

ft 3 2i©^07^CLK 1~CLK 16, CLK 1 D~CLK 1 6 D£^tf 
£&*9it$*SP 5 0 tt, f-3tl/-h2. 5 G b p s 0) 8 tfy h©^U TfrAtlT 

fXttDOWNff (UP1, SY1, DN1~UP8, SY8, DN8) 



3 1 
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r^T% UPfg#te, All?-* i lC*fbT*Dy ttfMtlT^ZtmfeL? 
ny^CLKl~CLKl 6, CLK1D-CLK1 6D©filB?:I*itS (7 

i {C#bT*Dy?#^T'V^£¥rj5£L?ay?CLK l-CLKl 
6, CLK1D-CLK16 D (D^StM ^£ Z£.*m 

[0 0 6 0] 

^mmm&s 1 emas^ffiijife 8 o®u p/^i/down^® 
2 o 5 2A{f}M5 0 fib, ?<D&m&<DMi%:tfmfflv&z>m& 

tCUPf^UP 2 OWDOWNffDN 2 0 CD ^Tft^ffiiJ b&V>„ ^ 
, UP20 = 0, DN20 = 0tt5 o 
[0 0 6 1 ] 

mmxvy* 5 2&, #^nii?&5 1 mifcup|#uP2 omdow 

N§^DN2 0 h U UPf§UP3 OXttDOWNffD 

N 3 0 £-fel/?#M[IJ!&5 3/\ffi;fr-f £ = 

■f^t)t>, M*-)>3!5 2H M^affl&Oi:b, UPffUP2 0 5:l 
m^^^^{C^a«lC ljn# OtjV>hTv7) L, DOWNffDN 2 0 £ 1 
El^tt3^{C3l«Hii2>Mb lit h#?>) ITS, 5 

#UP3 0$:-feL/^^f(I^IlII^5 3/\ffiij1-^> 0 4 &C&3^§-£ 

tCte, &m*>Vy* 5 2«^aM$:Uir^ hltOCMtiltfe^DOWN^ 
DN 3 0 l/?#»|J[IJJ&5 3/\m^-r-5o 

3CD<fc ?izm^%y>* 5 2 ta, UPffUP20, DOWNffDN2 0(C 

i <D*£v^;ft&c,5/&£it3£&-e&£o 1 momfr-nw.*. 0. 2 5&c-t£tfm 
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[0 0 6 2] 

■bis? $Mfflm$&5 3ttUPf#UP3 0 Z%\12>}1, ft 3 2*B©?Dy *C 
LK1~CLK16, CLK1D~CLK16D^1 5 7 p s 

&>(D%mm ^ Sl-l-Sl-4, S2-1~S2-4I:SK L&fBfJTO 9 ^\ 

■tls?&fflfflm$&5 3liDOWNf^DN3 OSr^ttSil, If 3 2^(D?Uv 
^CLK1~CLK1 6, CLK1D~CLK16D£ 1 #fl?fg 5 7 p sil^lt 
ZfrtiXDUmm^S l-l-Sl-4, S2-1-S2-4 Lft*B«P3l5 

[0 0 6 3] 

±&<D J: e> tc™f(I^iai5 9 tev 0J'#^# Sl-l-Sl-6, S 2 - 1 - S 2 
- Qizm-3%&mmffl2~&2> 1 4*0<£>#*B?n»/4'CK 1-CK14 fc^f^ 
—tt<D£M? V 1 6i©#i^n>y^CLKl~CLKl 6 (CLK1 
D-CLK16D) &^i"S--McD^l&^n-/^h<Z)iia-^i±$:^UmA^ 0 ^ 
tl-JCfcy, ^D-y^CLK 1~CLK 1 6, C L K 1 D~C L K 1 6 D £ 1 frffl 

[0 0 6 4] 

mzmzM$i2 zmmLzmwt in 3 \%*mn<Dmm<DmM2\z&vz> 

^ n X«v ^©fiSMI$:^tI^ W0T^ { J , (a) »3 12. 5MH 
z(D?Uv t<DmMm> (b) lil 4ffi<D&ffi?nv ? CK 1~CK 1 4 
±^'Ji>y ^$:^VN^^Ei, (c) ttl 6|i©#ffl^n«y^CLKl~CLK 

±7&0) £5Km3 (b) CiStl4ft©#ffl^D7i'CKl~CK14tt, 7 
IgDLL 2 0JC«fcoT£j£3ft5*ny#T?&»J, -t©ffiWII»tt 3 2 0 0 ps/ 
14 = 228. 6p stftS. 0 3. (c) IC^t" 1 6|g©#f ^n^y^CLK 1 
~CLK16(t 8©DLL4 OK «fcoT£j*3;ft&*n y *-C&»J, -£0>*BIS 
N5l$3 2 0 0 p-s/1 6 = 200p sT*&£ 0 M;U£> ^ny^CKl t^D*; 



3 3 
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?CK 8 tte^MMi 6 o o p sofiffii^fe§. tftfc^^ny^CKi 
0>y^CK8.i:t'l M<DMM? UyV SfitS, r n y 7 ZMMZ P 

>V^CKl-CK8tfH^o ra«ltC, 7gDLL2 0ICJ:»JIii'n*;^C 
K2-CK9, CK3-CK10, CK4-CK11, CK5-CK12, CK 

6- CK13, CK7-CK14^StlSc * tc 8 ID L L 4 0 IC J: »J MM 
^n>y^CLKl-CLK9, CLK2— CLK1 0, CLK3-CLK11, 
CLK4-CLK12, CLK5— CLK1 3, CLK6— CLK1 4, CLK 

7- CLK15, CLK8-CLK1 6^3tlS. fcfc^lB-L, HSfr^Dv 
V A - Bt, Mftr^ D>yn- A i: liMKbfegB^lcfeS 

[0 0 6 5] 

&ffi«HI|l3P 9 1 4ffi<D#ffi*ny#CK 1~CK 1 4{C^T&^tfr?D 
-y^CKl-CK8-»CK3-CKl 0->CK5-CKl 2->CK7-CK14 
-+CK9-CK2^CK1 1-CK4^CK13-CK 6 Z JVT% 1 6ffi 

tf>#*@? Dy^CLKl ~C L K 1 6{:oWTSii^ D-^CLKl-CLK 
9-»CLK3-'CLKl 1-»CLK5-CLK13->CLK7-CLK1 5-»C 
LK9-CLK1^CLK1 1 -CLK3^CLK 1 3 -CLK 5-^CLK 1 5 
- C L K 7 <DV4 9 J]/VGLmmfR'ZlZ& 9 U y V (DM 

o 

Z.<D£$lZty*)&jL&Z.£lZ£V* 5 7 p s -f^MmWlZ 1 6*Btf>#*g/?n >y * 
CLK1-CLK1 6<Z)fi*BS:fflia|ig& 2 0 0 p s bfe** 2/7 ht^^ 

JKtc<i>^e><56> ny*© 
it©— %*&2 (Cat L fee 
[0 0 6 6] 
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nf^cLKi~cLKi Go^-hmnzit&vuv ? commw^ mBEizz 

(Dm.W)>7Uy>7(Do%% C£) lCfEfc££ *l& * D y # £ * n y * C L K 1 £ <D& 
[0 0 6 8] 

#ClC, #IKSB«J»K:feWS 1 6ffl©#ffi?D^CLK l-CLKl 6 ©fltfB 
&H^£„ 1 6*gtf)#*B^n «y ?C L K 1 ~C LK16&200ps ©WISPHS: 

K 10>titfBjWj£ 3*1 9n-y^CLK2~CLKl 6 <Z>fltfB«)ElC 2 0 

Ops To^D^.^'fiiT'fe^o 

1 4^©#+g^n>y *CK 1~CK 1 4»2 2 8. 6 ©fflfSPgSr^o Tffiffi^ 

VUvV (D&mt. CK1 : Ops, CK3 : 4 5 7. 2 ps, CK5 : 914 
. 4ps, CK 7 : 1 3 7 1 . 6 p s , CK9 : 1 8 2 8. 8 p s , CK11: 
2 2 8 6 ps. CK 1 3 : 2 7 4 3. 2 p s, T*&£o 

mwvtm <i> iz&^x\t* ^d7^cku^d^clk i#hjbltv^ 

50t^Dy^CLKl©WO p sT*&£„ EKBftAS <0 0 2> {C&V\T& 
, ^D>y^CK3 i:^n^^CLK3^|^SSLTV^©-e> ^n'*^CK3©fi 
114 5 7. 2 ps^^D>^CLK3i:^ny^CLKl £©&tB^4 0 0 p 

m2mu Ftc^-r j: e> tciwr^^^ <3>~<56> j^o^clk 

#:&*<5. «f^.«Wai«ffi <8> iCfcVMTte, irD^CKU^D^ 

CLK 1 5#|f!II$LTVx£<Z)T% '^D«y^CK lGDfttfgO p s^^DyKL 
Kl 5t^n>y^CLKl fc©fltfBI£2 8 0 0 p s £ML3fV^, - 2 8 0 0 p 

^x<3 2 0 0) IC&J|£U ^n-y^CLK KZ>ftfB&4 0 0 p stfeS. ^2 
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£BF&#J8irs£;fo#<5J:e>K:*n*y*CLK 1^5 7 p s tf>#8?tlT*&*B2/ 
7h3*lTV^S 0 ZKD3£te, 1 6i©#ffl^n*^CLKl~CLKl 6«5ffi 
2 0 0 p s ICfiMSLfc** 5 7 p s ©##tBT*fltiBS/7 hStlSiil 

t. 

RfJB^ttS: <1> -» <2> -» • - ^<55>-<56>^<l>^ - • <D%m 
"emfoWV&%.&Z.£lZ&y 1 6fi©jrn^CLK 1-CLK1 6©fltfB&5 
7 p s©^jWi6T3ie>«Sifc*«'T?*«. £*flC HffittlM& <1> - <5 6> 
-<55>^« • '-+<2>^<1>-*- • <Z)^rnItrJli^^y^X.^r £iZ& U 
1 6^0^n^^CLKl~CLKl 6tf)&f|<£:5 7 p s <D^«?|gT*ii* i± £ 3 

[0 0 6 9] 

®3 (c) fCli, HftttJH <5 6> RT$ <1> frb <1 0> £T*Srf8v^ 0 m 

3 (c) <D&mmytmK&^TmMisT^z?uyt(D&^izwm&*:tfLt~a 

m3izm-t&5.lzmMW.m <i> Kfcv^li, ii^n^CK l - CK8t 
if^n7^CLKl-CLK9i:^fiIlTV>5 a -r&*>-£, ?Uy?C 
KU?D<y^CLKl, ^n*;^CK8t^n»;^CLK9 #**l-erWfltfBH 

Z&mMftM <1> lCfcV*T, fi^D7^CLK3-CLK 1 1 &C3tB-T£ 
o ^ifr^ n*;^CLK3-CLKl 1 CDfitfBtt, ^tft* D«y^CK3-CKl 0 
©^fflcfc »J 5 7 P SitA,T?V^ 0 l^ot, li^D>y^CK3 -CK 1 0 t. 
i»^n»^CLK3-CLKlUHlSt5 (H&ttJl < 2 > IC^S) Zl 
IZ&V. ra«ff5KJSB <1> (CMbT 1 6ffiCD#ffl^n>y^CLK 1-CLK16© 
5 7 p s5if>-l±Sr t^T'^So 
HWtKJi <1> JCfeV^ il^D7^CLK7-CLK150W 
, it^n>y^CK6-CKl 3©ffcffiJ:»J 5 7PS5!*lTV^. bt^ot, 
ii^0'^CK6-CK 1 3 tii^Df^CLK 7-CLK 1 5 

s (nttttJK <5 6> ic-rs) z: tiz£ y, nttttfli <i> ic^lt i 6*b©# 

*B?a>y*CLKl~CLKl 6 ©fftfflS: 5 7 p s Jt**S3i:^T?S-5o 
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[0 0 7 0] 

a±0&?&TV*)ii±Lffifflffljjmz&nii, 1 efflc^n^CLKi 

~CLK 1 6 ZZ&mmm* 2 0 0 p slC^U££i;:£:#;£LT5 7 p s©# 

mm) tsrt^ts. 

[0 0 7 1 ] 

[4. PLL10MWJW9©W« 
£T> PLL 1 0&t>*7fgD L L 2 0(Co^g|4 04 \* 

[0 0 7 2] 
[4 - 1 . P L L 1 0] 

^MMf^MlCiS^Xlt. li^D'^CKa-CKb^PLL 1 0lC<fcU^ 
LMl/T^S. PLLlOli, tt£ft!ltt9&fg# (VCO) 15t, dtWC&M 
3ft**««#M» (DIV) llfc, ffiffiM«»iii*».(PFD) 12t, f 
V — yi&yzf (CP) 1 3t, D-/U7-fJH (LPF) 1 4 ilJCJ: »JH^$ 
iEIJ»Wl5li, 4 i©ifll;1 7 7 7 a 1 ~ a 4 Srlil t 

^©PLLlOtCfe^t, ft»«i«»Jfctt# 1 2 tt, 1 1JC J: »J 

m?)?:«tlL, UP/DOWNff&f^-^T'l 3iCB}AfS 0 =f- 
^-^>7'13, n-/\°;*7^ 1 4 {C<fc y«|fflr«ffiV 1 &£/£U ZLtl 

HiiA>y77a 1 ~ a 4 lC!f§M3 i*Tft!l®r U ttJEftlttftM 1 5 fC 3 1 2 

. sMHzommm (mms 2 0 0 P s > ©^D^&itut^s. mmmir 

#§Hr2§1 5*^±j$0ii^n7^CKa-CKbA^»ja}$ti, rtl&^-A 
-t>7'y>^lCDR 8 foCD 7&.D L L 2 O^J&'t-S. P L L 1 0 fc^ffl-T 
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[0 0 7 3] 

mz. &mfflfflffl9iz-o%mm-t2>a ^mmmmQit. 7sdll2o^, ® 
mm32n. 8igDL l 4 o tt>m^n^> 0 

C4 - 2. 7|SD L L 2 0] 

EI 4 lC^fj:9{C7aDLL 2 0 te, 7 fgtf)#'f4tf)^ L V^UriiM^ 'V 7 7 b 

+ D-;U7>fJH2 2i:$:tt§ a &*B.tbi«21», IMA7 77blAA 
i7£*l£*n-/?CK a tmm^yyrb 7^ffi;fr£;ft£?n>y?CK7 

*fe^ffii:b^#|2 1 »'«y77blAA 
7j£*l3?ny?CKb tIS^7 7 7 b l-frb&JlZn&VUy V CK 14i: 

-etl^©^^{C^t5^M#«J±V 2 ££J&U -£4l£#«/W 77 b 1 ~b 

i \zmwhxmm^v y r \> i~b 7^^^^>5i@ig(D^5iM^r^^^n^^ 
®^M»i (leoops) ^tzzx^izmmmm-tz, r*uc<t:u> #iia>v 

77bl~b KDBMMm^f^l 600/7 (ps) = 228. 6p s KUtz. 
*U 1 4 i©#ffi^D >^CK1~CK14 (Dffir^Pg^ 1600/7 (ps) = 
2 2 8. 6 p s JC^7^4x-5 0 

[0 0 7 4] 
[4-3. ®A&t>*®B(D©{&;i 

#cfc SA^OTBic-en^ti^^ti^-fe i/^^ 3 i, >5^^tii{^3 2 a 

^@A(C^$tl^>-fe 3 1 a, MKt7J^[gg&3 2 a 8 |£D L L 4 0 a 

^^-tlUg&HT'fey, 06ii, E(2 JC£tf £®BlC;fiJ$$;ft,£-fe I/? # 3 1 b, 
£iM$t|IJ!&3 2 b&tf8|&DLL4 0 b £^-r®{&0-e&5 o 

_hiizECDJ:e){C®A(Z)IlIg&i:®B©iaS&«, M&£i!jmS#{C»t5£#*B* D v 
^CLKl D — CLK 1 6 D fflftffl^#ffi7 D>y7CLKl~CLK 1 6 <D$lM 
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[0 0 7 5] 

[4-3-1. 2] 

±5&©cfce>tC, -fel/** 3 1 a, 3 1ba-etlfftiWMf Sl-6, S2- 
6SC8o*#, ii^D'y^CKl-CKS, CK2-CK9, CK3-CK10 
, CK4-CK1 1, CK5-CK12, CK6-CK13, CK7-CK14 
©tf^&V^tl^— »©35i»^ny^*31iRb, ^^«miaS&3 2 a, 32bA 

SI«W3 2a, 3 2 btt-£ft*ft1W»fi-9S 1 -5, S2-5i:i^| 

[0 0 7 6] 
[4-3-2. 8|gD L L 4 0] 

0 5MS6l3f i:e>{C 8 1DLL4 0 SIMA y 7 r #1 4 7 -feU* 
#4 1, 4 2, 4 3, 4 4 ffiffljfc«*4 5 fc, f^?-»^+n-;U7 
>f;i/#4 6 fc*»&#J«S*l<&. 

MA >y 7 rn 4 7 8 ®.V>m i $.om L v*Htt3BJ£rt -y77cl (dl)~ 
c8 (d8) S:«t^lC5tSLT«i5. @it§±^II;t»y77 c 8 ( d 8 ) 
©0±±a©ffiAttaS^y 7 7 c 1 (dl) ©Ef±TIS©A7J^, 3iffiAy7 
Tc8 (d8) ©0±TS©fflAtti]i^f 7 7 c 1 (dl) <D|H_t±©<Z> AiJ 

[0 0 7 7] 

izu**4 ii;i>y77c i (di) - c2 (d 2) mizmxmmzti 

2> a -tut* 4 2, 4 3, 4 4 **;JX-?*lJElC, ijH^*;77c3 (d3) -c 
4 ( d 4 ) IS, >y77c 5 ( d 5 ) - c 6 ( d 6 ) Rf, 51® A 7 77 c 7 

(d7) - c 8 (d8) HlC#AIB1BS*l<5. 
-12 U ? # 4 lli, MM # S 1 - 1 ( S 2 - 1 ) CDJI^fC £ U Wlft U 
&EIJ&3 2 &5iigL7c^ifr*n>y ni|Ay7 7 c 2 (d2) {C A7Jt"£ £ £ 
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%C, I®A*;77c 1 (d 1) *>e>Ij|A7 7rc2 (d2) A©^D-v^ffl 
^$rj{|^T-t^>o Itl(C«fc'JIIA>y77c2 (d2) l/MM^y 7 T 

c 1 (d 1) &**Hgl£?*3!£Mttf («^^{C) Mf&ZtiZo 

ffiit«c»4 5 ttftffflUg^ Sl-1 (S2-1), S 1 - 2 (S2-2), S 1 - 

3 (S 2-3) , S 1 -4 (S 2-4) &gttTV*S 0 &*Bi«#£4 5 MJWft 

#si-i (S2-D izm-3g-tu?*4 KDmtttmmz, wmamm^v 
ci (di) m±±mwfrb&fizftz?uv9£<D&ffi$:}£mi;T&mm*& 

[0 0 7 8] 

IHHIiCLT, Mff-^S 1-2 (S2-2), Sl-3 (S 2 - 3) , S 1 - 

4 (S2-4) irl/^^42, 43, 4 4 li ^ D V V (DAil H V U *j 

9<DBM(Dmwi%:ft$ (fiu 42, 4 3, 4 4 <z) t> *>mmzm 

l^tSOlilo^ms. ) „ *nCJ:yij|^y77c4 (d4) Sr^Si: 
I»>y77c3 (d3) &fiMi:t^SEl> II/W77c6 (d6) 

Mti»i>y77c5 (d5) zmmmttzmmm. xi*mmrfv7T 

c8 (d8) &ftHi:bI3l£Ay77c7 (d7) &ftttJ3£?£X£||ltf*J& 
[0 0 7 9] 

^^-^^>^+n~^^7^;i/^4 6ii, fe*@i£$iiS§4 5®Mlfe&lii 

(C3St5^M»*JEV3 (V4) &£j£U tn&#Ij|Ay7 7c'l (dl) ~ 
c8 (d8) {CfPJtlLT5iM^ICD^MM^ra^^n^^<Z)^M«l (160 Op 
s) JC«s*<fc^tc^3aifi«I»"t*. £fttCJ:y, #I®A'y77cl (dl) ~c 

8 ( d 8 ) <D&mmmi%mtf 1600/8 ( P s ) = 2oo P s izutcti. 1 6 

D'^CLK1~CLK1 6 (BffilSffflltf 1600/7 (ps) = 20 

ops \z&fctiz> 0 

[0 0 8 0] 
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[5. •Zl/ttfflffll 

C5 - l. ti/?*fflfflMffi) 
MVV ZUmW&'o 3 tt±j*LfcHJBttffll <1> - <5 6> 5:^3, £4&tf£ 

[0 0 8 1 ] 
[*3J 



WWfS-^SI ~6. S2-6 




CK1-CK8^j1^ 


1 


CK3-CK10£ill^ 


2 


CK5-CK12£S1S 


3 


CK7-CK14£jIl^ 


4 


CK9— CK2£jIt#? 


5 


CK1 1 -CK4£1NR 


6 


CK13-CK6$-ilf? 


7 



[0 0 8 2] 



^3 ttffMfS 1-6, S 2 - 6JCJ:*5BIR««li:j8iRife«5A©#lS*-e* 
3. ffiWflr* S 1 - 6 , S 2 - 6«^*l^*l3 \Zv h©f^*mT?«USft 
, i»^n*;^CKl-CK8, CK3-CK10, CK5-CK12, CK7 
-CK14, CK9-CK2, CK11-CK4, C K 1 3 - C K 6 (DM${ 
T^lTSo ^3 JC^t-<fc3lC#aiftttl»JCj^fcf&Afc IT l~7CD£#£tf^t- 

[0 0 8 3] 



ffifl#2 001-3092790 



#2001-003667 



[*4] 







S1-1 


S1-2 


S1-3 


S1-4 


S1-5 




S2-1 


S2-2 


S2-3 


S2-4 


S2-5 




ON 


OFF 


OFF 


OFF 




i 


OFF 


ON 


OFF 


OFF 




2 


OFF 


OFF 


ON 


OFF 




r 3 


OFF 


OFF 


OFF 


ON 


*£« 


4 


ON 


OFF 


OFF 


OFF 




5 


OFF 


ON 


OFF 


OFF 




6 


OFF 


OFF 


ON 


OFF 




7 


OFF 


OFF 


OFF 


ON 




8 



[0 0 8 4] 

^4 teMffim^S 1-1-S1-5, S2-1-S2-5 C J: -B aHiR^MI 3B 

**ieni try h ©-5=$?* -e*/* 3*u wihb-ss i-i-si-4, s 

2 - 1 ~S 2 - 4 l*-e*l^tl-fe # 4 1 , 4 2, 4 3, 4 40ON/OFF© 

mm*. Wffsi-5, s 2 - 5 (isif inisi 3 2 ©it/Mi^a^ 

[0 0 8 5] 
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[IS 5] 
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29 
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30 


i 3 
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31 
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! 4 


i 4 




4 


8 


32 


5 


5 


5 




5 


1 


33 


6 


6 


6 




6 


2 


34 


7 


7 


7 




7 


3 


35 


1 


8 


8 




1 


4 


36 


2 


1 


9 




2 


5 


37 


3 


2 


10 




3 


6 


38 


4 


3 


11 




4 


7 


39 


5 


4 


12 




5 


8 


40 


6 


5 


13 




6 


1 


41 


7 


6 


14 




7 


2 


42 


1 


7 


15 




1 


3 


43 


2 


8 


16 




2 


4 


44 


3 


1 


17 




3 


5 


45 


S 4 


2 


18 




4 


6 


f 46 


5 


3 


19 




5 


7 


47 


6 


4 


20 




6 


8 


48 


7 


5 


21 




7 


1 


49 


1 


6 


22 




1 


2 


50 


L 2 


7 


23 




2 


3 


51 


3 


8 


24 




3 


4 


52 


4 


1 


25 




4 


5 


53 


5 


2 


26 




5 


6 


54 


6 


3 


27 




6 


7 


55 


7 


4 


28 




7 


8 


56 



[0 0 8 6] 



<DB&m%{£m*±&<z>mM®im <o~<56> izmz^^r^^^tir^^ 

= 1~5 6<D&mV$>Z> 0 ) o 
[0 0 8 7] 

$ <d(C, «|J>f§#S 1-1-S1-6 {C e t^®A©0j?&©m-^^^ 1 <Z>t$& 

> MWMs 2 - i~s 2 - 6iz&z>mB<Dm$&<nm'&mtRz 5 6 £ u «m 

^Sl-l~Sl-6 {Cj;^®A©Him(D^^^n(D^«, ftJWf # S 2 - 
1 ~S 2 - 6 (CJ:^MB©!1I^(Z)^^$: (n-1) £~?Z> ( ~ ©ifcJCfcV^ 



ttJ|IE# 2001-3092790 



o 



#2001-0 03667 



b = 2 ~ 5 6CD^fcT*&£o ) = 
[0 0 8 8] 

[5-2. ■k\s9#mnw°\ 

«fc£Mfl?{Co£5tigf 5 0 Ef5<Z>i2l/?#4 1 a, 4 2a, 4 3a, 4 4 

a, &tfHf6tf)-fe V?#4 1 b, 42 b, 43 b, 4 4 bOlI^liMItt 

#Mi-Si:^^A= l^il^tt, $(IWf§#Sl-6 (S2-6) iCfcoT^ 
i^n^^CKi - ck 8 £M^-g> <fce>&c-fe 3 l^ftf^IStl, 
3 2 tCj; 'Jii^ny^CK 1 - CK 8^f($tl^o 

S4$:#it5^MM»B = l©i:^H MiifSl-5 (S2-5) \z 
iotii^D^CK 1 - CK 8 £#£3ET'M£1££ £e>fCMiMm[II]&3 

3 2 fciiiiiTS,, «Hf§#S 1-1 (S 2 - 1 ) ICJ: U-tZl/*#4 1 #0 

NlC^m&f^f^o «Pff # S 1 - 2 , Sl-3, Sl-4 (S2-2, S2- 
3, S2-4) ICJ: U-fe U**4 2, 4 3, 4 4 #0 F F fC $ itf>^§-£"fe 

i/?^4 2, 43,44 ^i^^>y^©Ai;i:^□^^^)eM©^gm^i ^ ?ft>^v^ IJ 

— ir U?#4 1 tel&fEU ii^D>^CK 1 - CK 8 ^II^>)/77C 
2 (d2) KA7J-T5. £ Ig/<5»7rc2 (d2) ©ELtTSWlC* 

□ *CK 1 *MJEJS*U K±±£MtC*Dy*CK8#A;fr<!S*lSo Lfctfo 

y9CLK9t^Hlt5. ii^D^^CK 1 -CK 8 tif^D 

*;^CLKl-CLK.9MffiRitS, Lfe^ot, i2X«0 3?:#^t 

f ^-^:K>^+n-;U7>f;H4 6 tt, *©&ffl^lC*^£$!l#|imEEV 3 ( 
V4) &£«U #IjS£/^7 7 cl (dl)~c8 (d 8) fCiWtSo 3*1 
JC<fc 77 c 2 (d2) 5:Uai:l/IlA^77c 1 (dl) &Sif&fg 



4 5 



ffi|IE#2 001-3092790 



o 



#2001-003667 



t-r^mmmmmum^n, #11^^7701 (di) ~ c s us) &m 

[0 0 8 9] 

m^MiR%ffi= 2 (Dm&it. mm&ffiA = 2. mih^b = 2x^^> a *3& 

^m-tZ>tmiR£ffiA= 2(D££iZ, Kif#Sl-6 (S2-6) IZ^-oXM 
|^Q^CK3-CK10 ZM%{'?2> &o\ZM\sVZ 3 1 #«|J£*l, -fe I/* 
#3 2CJ:(Jii^D<^CK3-CKl 0^^$tl-5> o 

:Si4 £#M1-££»*£,*frB = 2tf>££te, 0J^#Sl-5 (S2-5) IZ 
<fcotii^n^CK3-CKl 0 $r#^^-ejii^^ii:-5>J:e)iC^^TOllIi^ 
3 2tfMfflZn. ii^D>y^CK3-CKl 0 ^^(Z) * t-fcm^TlZ 
IUS&3 2 ^iiii-t^c f[I^#Sl-2 (S2-2) K£VlZ]/994 2 

^0NiC$tli^f^ 0 M»f#S 1-1, Sl-3, Sl-4 (S2-1, s 
2-3, S 2-4) lCj;U-feU^^4 1, 4 3, 4 4^0FF(C$tl§. Z.0)% 
iaMVVZAl, 4 3, 4 4 «^n^^<DA*^^a^^(D^jl(Z)M»T«fTt)^ 

— -feb?#4 2ttg&f£U ii^D7^CK3 - CK 1 0 &I^'y7 7 
c4 (d4) {CAiJt-^o rtf)^ir, MA^77c4 (d4) ©B-tTMRc 
*d-/^CK3#A7j£*i, EJ±±M!l{c?ny^CK l o#A7j£*i£o bfe 
#oT, 9Uy?CK3 £9U*j>rCLK3 fctftfrfBHSBU *ny*CK10 
^D^CLKl 1 a^l^SB^So -T^t)*., ii^O>y^CK3 - CK 1 0 
ilii^n-^CLK3-CLKl 1 fctffitfB^SH-S. Uc^ot, i2Xli 
S3 &#flg"t*l«^* J:e>tC «6^»^2©^K:ra^fiB <2> s 

o 

titfBJfc$fc»4 5l^D<^CKl Ot^n^CLKl 1 i: ©fltfB^ 

3 (V4) #IlA'7 77c 1 (dl)~c8 (d 8) CBJflirr*. 

iftJCfc yiiiE^y 77 c 4 (d4) 5:tJ©il 111^^7 7 c 3 (d3) 
*«a"rS»8Ea»*«j«iaiW«rS*l, MA-y77cl (dl)~c8 (d8) 



4 6 
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[0 0 9 0] 

m^miH£ffi= 3 (Dmi$lZ. jg3H£|ftA=3, IMB = 3T'fe§ 0 m3% 
#lt5i:MM>A= 3 (S2-6) {Cioti 

i^D>^CK5-CKl 2 £«^£<fce>&C-fc I/? # 3 "fe 
# 3 2 1CJ: »Jii^n>^CK 5 -CK 1 2^^^tl-5 0 

^4 l:#It§i:MM'B = 3(D£#&, ®###S 1 - 5. (S 2- 5) iC 
£ o tiif 0^CK5-CK12 $:#M«T'®ii$ i±S <fc ? fC&if£tJ!g|IIIi& 
3 2^0JW$tl, il?n«y^CK5-CKl 2 #^<D £ ££^-£1* iCHifgffll 
Hfi&3 2 £Ml|-£ 0 MWff Sl-3 (S2-3) IZ <k U -fe V V * 4 3 

#ON{C£*li&#-t£ 0 ftJWg#S 1 - 1 , Sl-2, Sl-4 (S2-1, S 
1-2, Sl-4) & 4 1, 42, 4 4 F F (C £*l-g> 0 

^tH*4 1, 4 2, 4 4i$VUv?<DAt}£?Uv?(DfcfflLCDmmtfit>ft 

c6 (d6) i:AAt§. »«v77c6 (d6) ©ELhTMtffc 

^□>y^CK5^AiJ^tl, g±±M(C^D^CK 1 2#A7J£*l£ 0 Lfc 

t^ny^CLK 1 3 t.ifimM't&o -tteti*** ii^n>y^CK5-CK12 
tiS^D>y^CLK5-CLK13t^fiWt5. bfe^ot, i2X(i 
0 3 Sr#mi-tili^^S J:e>fCv lfr£3B##3<DBS^|iJSMK«l <3> ^flSStf* 

o 

3 (V4) &£j*U *3SS£^»y 7T c 1 (dl) ~c 8 (d 8) iCMfS. 
ZltlfCj: *)Mmrt*J7 7 c 6 (d6) S:fflgi:LIiAy77c5 (d5) 
»«4: + «31ilE*^»31fla»ati, #IlA*'y77ci (dl) ~c8 (d8) 

[0 0 9 1 ] 

4 7 mil#2 0 0 1 - 3 0 9 2 7 9 0 



o 
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mm-t&£iM1R%ffiA = 4<D£giZ. MHi#Sl-6 (S2-6) (Uot^ 
i^D7^CK7-CK14 *m%{-tZ>£ofc-t\sl? * 3 1#$I#3*U ir 
#3 2 {CJ: ^Mi&^n «v^CK 7 -CK 1 4#J§^£;ft£ 0 

m4*mm?z>£.m%i£ffiB = 4<Diii&te. mmm^si-b (S2-5) ic 

3 2#ftI$J£*K ii^n-^CK7-CK 1 4#^CD£££if£i±incR3£^ 
HJ12&3 2 $:M-r-5o UM#Sl-4 (S2-4) \Z£ V U 9 # 4 4 

tfONlZ2tlMfc-tZ>o fflfflm^S 1 - 1 , Sl-2, Sl-3 (S2-1, S 
1-2, Sl-3) ICi»;tU^*4 1, 42, 4 3 #0 F F {C $ tl-5 0 

^ti/H4i, 4 2, 4 3{±^n^^©A^i:^n^^©CT©iimtt^t)^ 

-feL/^^4 4 «ifr#U if^n>^CK7-CK14 5:Il;l777 
c8 (d8) tCAiJt-^o r©^, IIA777C8 (d8) GDELLTMUC 

^□y *CK7#Atj£*i, i±±g«i:^n^CK l 4#A#£;ft£o L£ 

AST, ^□^^CK7h^O^^CLK7il^ffi|lI»iL, ^D7^CK14 
fc^n^^CLKl 5i:A^It5 0 -T&*>*>, li^ny^CK7-CK14 

i:i»^n>^CLK7-CLKi 5i:^fiffl^lt5 0 Ife^ot, i2Xtt 

o 

&*Bifc$<#§4 5tt*ny*CK14fc*ny*CLKl 5 ^(D^^$:^m-r 
3 (V4) ££j&U «A>v7?c 1 (dl)~c8 (d 8) {C^Df 

itiia»ji^>y77c8 (d8) ztiimtLmmrtv 77 c 7 (d7) &s 

Ha^-t-SJSM^^Mfm^tt, Wt^77cl (dl)~o8 (d8) 
[0 0 9 2] 

#m-r^^^^i&^A= 5(Dt.giz. (S2-6) taoti 

Sr^n^^CK9 - CK 2 £il#*-r££e>lC-fe I/? # 3 1 aWPStl, -fel/^# 
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3 2JCfc*J^g&#n v*CK9 -CK2tfm%lZn2> 0 

*4 Z&m~?Z£miR£ffiB = 5 (S2-5) \Z 

iotii^n>^CK9-CK2 $:M^T^jg$i±^<J:e)(CM^mtlIi^3 2 

ii^D>^CK2-CK9t*otIlt§. OTff Sl-1 (S2 

- 1) {C«t:UirP^^4 1 ^ONlC$tlI&^1-So «Pf§#S 1-2, S 1 - 3 
, Sl-4 (S2-2, Sl-3, Sl-4)jC<fc»Ji2U?#42, 43, 44 
^OFF{C$tlS„ r®i^tl/^4 2, 4 3, 4 4 tt^ P y {7 <D K± £. V U 

-tVV Z 4 1\%MWL. Ii?n«yKK2-CK9^i!l;t-y7Tc 
2 (d2) \ZX±1^Z>* Z(Dm&. IIA777C2 (d2) CD|2I±TM!BC? 

T, * □ v ^ CK 2 n v V C LK 1 fcjbMatfBBIS&L, 
ytrCLKQU&mM-tz. ii^0>^CK9-CK2i:ii^n 
^CLK9-CLKU«^lt5. Lfc^oT. ^ 2 3U£0 3 $r#^t" 

ft*@ifc$<#g4 5tt^n77CK9t7n>^CLK9 £tf>ft*BM£^m-t<5o 

V4) ££j£U 1 (dl)~c8 (d 8) JCWi^S. dtl 

fc «fc »J mms* v ? r c 2 (d2) Mi:lIiA'777ci (di) 

ftzmmffirfmrnfflfflzn. #ii;t-y77c 1 (an ~c8 u 8) 

[0 0 9 3] 

»stiM«iA=60t$ii, (S2-6) laotf 

i^D'^CKl 1-CK4 *m#i-r Z> £ O IZ± Is ? * 3 1#«H£*U -fel/* 
# 3 2 {Cj: VmWlt D'^CKl 1 - CK4 *l£ 0 

^4 §r#m-r-g>^jl^i&^B = 6©£l£&, fffj^ff # S 1 - 5 (S2-5) (C 
iotii^D^7CKl 1 -CK4 ££!K-ejij®£i±3 J: 3 &C5!f£^m®i& 3 
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tl, ii^D«^CK4 - CK 1 1 £&oTjIif iTSo 1ftff9«# S 1 -2 

(S2-2) lCfcy-fel/##4 2^0NlC3n«&^"TSo fllW«#S 1-1, s 
1-3, S 1 - 4 (S2-1, S 1 - 3 , Sl-4)JC«fcU1zl/#*4 1 t 43 
, 4 4 #0 F FfC£*l& 0 r©i^tl/H4 1, 4 3, 4 4tt^n»^0A3!j 

tl/^^4 2ttl^U ii9D'^CK4-CKlUI®y\'«y77 
c4 (d4) CAAtSo roi^, IlA'777c4 (d4) ©ELtTMItC 
^ny^CK4^AA3ti, H±±a«IICi'n«;irCK 1 1 #A±3ft£. b£ 
A^ot, ^n-^CK4t^D»y^CLK3i:^fiffiiiU i'n^CKll 
fc*ny*CLKl 1 fc^raW-T*. 1"fctol3, ii^D>y^CK 1 1 - CK4 
fclft^ny^CLK 1 1 - CLK3 fctftitfBHJirr Lfc^oT, g2Xtt 
H3 &#flg , ttl«^S«fc^tC, ^#^^6©^{C|SI^M <6> tfiMtS 

o 

3 (V4) &£/£U #I®A-y77c 1 (d 1 ) ~c 8 (d 8) (CMtS. 
ItitcJ:»JIIA«y77c4 (d4) Ml»-y77c3 (d3) £S 
jftat-T SXKiUfttfft&fflftlStU ^II^777cl (dl)~c8 (d8) 

[0 0 9 4] 

mmicLx. ^2-^5, eu&ots (H6) ^t^tsitci vmsm 

3R7-1 0M5 6K:J:»J*n**lBI»5R«l <7> ~<10> <5 6> #fit 
3ft £ Z. £ *mM~? Z> Z. £ &T* & Z> = 

03 {C$&^0£?gVNTVNfcV># > *2~3S5&tf05 (|2|6) 

-6ifcjcj:»;»^aiKi 1-5 5jcj:y*n*nrajB«JBi <i i>~<55>^ 
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*ny*CLK9, CLK11, CLK 1 3 , C L K 1 5 tifitfBJfc«&3 *15 V U 
[0 0 9 5] 

[6. *-A—9-y7v>y£.&mm) 

[0 0 9 6] 

C6 - i. *-x-vyzfV y>f} 

mmT*3bZ> 0 A±l?-* i iti/V T)l?-*T*&V, t-Z Is- blZ2. 5 Gb 
D-y^CLK 1~CLK 1 6WCLK 1 D — CLK 1 6 D©MMIfcte3 1 2. 

5MHztfes. ifc^ot, -e© j eti-€ ? tKDffir^pg«2 o o p s t*&£ 0 -e© 

®7 (a) Xte (b) {C^i^fCf 1 -*© 1 fcfy MC*fLT, &*>_t# 
EI 7 (a) tC^fJ:e»iC 1 6ffl©#^Q^CLK l-CLKl B^AtfT 1 

-$nzMLm7 (a) tc^f J:e>&fe«T*&ai§^ lepwn^c 

LKlD~CLK16D{j:l^l5 7ps^eW$>5^f), EI 7 (b) 

tcj*-t<fc?&&glc&S 0 ZLtie>BI7 (a) £ (b) HZMtefrJ *-i?tfm7 
(c) T*&£o 

H7 (c) izittfs 2ffi<z>*ny *<z>5£*>_fc#yxy y^sns. 07 (c 

) C^ti^C^Dy^CLK j ti'D^CLKj D a ©^WPg&^tC^ £ 
ofc5 7psil^§ (IBb, j = 1-1 6 ©ME) o 
[0 0 9 7] 

^mmmmvit, mm<D&ni<D*-A-vy7vyy?av?vji/ivfim 

ZMMtZfclb. rtl?)3 2ffiffl^D>^CLKl~CLKl 6, CLK1D — 
C L K 1 6 D-T^T£M^&V^ #ny*CLKlD, CLK3D, CLK5D 
, CLK7D, CLK9D, CLK11D, CLK13D, CLK15DtefflV^ 
IV H 7 (d) i:^f^n-y^CLK2D, CLK4D, CLK6D, CLK8 
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D, CLK10D, CLK12D, CLK14D, C L K 1 6 DRTf 1 6 
ffi*ny#CLKl~CLKl 6&JBV*&. Uc^oT, 8 + 16 = 24i©^ 

£&y, U ^Offl^M^tfA;^-* i © 1 h^tC^L 

VN#fg^ □ y # £Jg^£o 

*ny*CLKlS:B|l I T!Si L 1 1 © C L K a [C, V U 

y*CLK2D&HC<CLKbJC, *ny*CLK2&H!£<CLKctC, ? 
D7^CLK3 £|sIC< C LK d lC*fj££i±£ 0 

^©J:e){C, 5ta^i*S4ffi©^n^^CLK 1 -CLK2D • CLK2-CL 
K3tf01 &#Mltlifllfeii©fll©CLKa-CLKb • CLKc- 
CLKdlCffiS-r-BflMK^ ra#JC3glK'tS#4ffl©^ny ^CLK3 — C L K 
4 D • CLK4 -CLK5, CLK5-CLK6D • CLK6-CLK7, CL 
K7— CLK8D • CLK8-CLK9, CLK9— CLK10D • CLK1 0 
-CLK11, CLK1 1— CLK1 2D • CLK1 2— CLK1 3, CLK1 
3-CLK14D- CLK14-CLK1 5, CLK1 5 - C L K 1 6D • CL 
K 1 6-CLK 1 tlf tlUffiffl^i 1 0C L K a - C L K b • CLKc-C 

[0 0 9 8] 

mm 5 o oftBm&tm't-fu v tmr-to y, si 9 ^mBit^M©®^^ 

®8C^-TJ:e)lCfiffiit^|S5 Oli, A*^y^iaS»5 0 1 fc, 8o©fiffijt 
«$e l~e 8 AiJ^'y^HIS&5 0 1C2 4tt<D9 U y 9 WAX"? 

2> a A#5^y^EIi&5 0 1 &-£4x£ 2 4 ffico # a y # IC <fc y Kil^r — # i 

1 ~e 8-eti-?tlS:ffl^^S. 

0 9 &#flgt-£ 0 ^D'^clk i ic<t y-9->^y >^ifet>^;i/T-^ s 

pi, ^n'^CLK2DCJ:'Jf>^'J>yifc^>^f-3!s p2D, ? 
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D7^CLK2{Cj:Uif>y'J>^lfef >^;i/r-^ s p 2, ^D>^CLK 

3 <fc wyzfV yPLtcV-yfjiT-* s P 3tf&mtm&e 1 tCA^-t-So 

£<Z)J:-MC, SiKtS4ffi©^Dy^CLK 1-CLK2D • CLK2-CL 
K 3 J: »J if y -f U > £T L -f)^- #spl-sp2D- sp2-sp3 

HWC, iilClifS#4f0^O>y^CLK3 - CLK4D • CLK4- 
CLK5/CLK5-CLK6D • CLK6— CLK7/CLK7— CLK8D 
• CLK8-CLK9/CLK9-CLK1 0D • CLK1 0-CLK1 1/C 
LK1 1-CLK1 2D • CLK1 2-CLK1 3/CLK1 3-CLK14D 
• CLK14-CLK1 5/CLK1 5-CLK1 6D • CLK1 6-CLK1 

(cj: vvyzfv ytfhfcvyfv ysfLfc-v-y?)^-* s P 3 - s P 4 d • s 

p4 — sp5/sp5— s p 6 D • sp6 — sp7/sp7 — sp8D- s p 8 
-sp9/sp9-splOD- splO-spl 1/spl 1 - s p 1 2 D • 
spl2-spl3/spl3-spl4D- spl4-spl5/spl5- 
s p 1 6 D • spl6-spl *«-en-ftlffiWJt«!»e 2~e 8 CA^JtS. 
[0 0 9 9] 

[6-2. umitmomm) 

#titfBJfc8S#e l~e.8lt ■etl-? 5 tl^n^4o(Z)if>y;i/^-^$:A^f^L 
, UPf^UP 1 ~8/mfl8i§*3rS Y 1-8/DOWNftDN 1 — 8 Zfttlil 
t5. 

[0 10 0] 

ffc*BJfc««e l~e 8ttffl-(0#/£-e;fc;5fc«>, &ffiifc«« e 1 £ft*fcl/T 

HI 9 JCafctJ^K:, fifflJt«!«e 1 <Dm$&Mmt, 5oCDEx-OR^-he 
1-xl, el-yl, el-zl, el-x2, e l-y2t, -etl €> CDffiiJ 
4 o©AN D>f- h e 1 - m 1 , el-nl, e 1 - m 2 , el-n2 
£ &lC-£*ue>©ffi;*&£tt<5 3 offlAND^f- h e 1 - p, el-q, el 
— r e> 35s U , *©»iKH:BI9 tC^f ££fcy MftOAND^- 
hel-p^UPffUPU, AND^-he l-q^RIIffSYU, A 
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NDtf-b e 1 - r^DOWNi^DN 1 fc-^^ffiiJ-f 3 . 
[0101] 

me] 



a) 





A* 




sp1 


sp2D 


sp2 


sp3 


UP1 


SY1 


DN1 


a1 


r o 


1 


1 




1 


0 


0 


a2 


0 


0 


1 




0 


1 


0 


a3 


0 


0 


0 




0 


0 


1 


a4 


1 


1 


1 




0 


0 


0 


a5 


r 1 


I o 


1 




0 


0 


0 


a6 


1 


1 


0 




0 


_ Q 


0 


a7 


1 


0 


0 




0 


0 


0 


a8 


r 1 


0 


1 


0 


0 


0 


0 


b) 






A2j 




sp1 


sp2D 


sp2 


sp3 


UP1 


SY1 


DN1 


b1 


1 


0 


0 


0 


1 


0 


0 


b2 


1 


1 


0 


0 


0 


1 


0 


b3 


1 


1 


1 


0 


0 


0 


1 


b4 


0 


0 


0 


0 


0 


0 


0 


b5 


0 


1 


0 


0 


0 


0 




b6 


0 


0 


1 


0 


0 


0 


0 


b7 


0 


[ 1 


1 


0 


0 


0 


0 


b8 


0 


1 


0 


1 


0 


0 


L 0 



[0 10 2] 



mmnmn 1 © * - a - y zf u y y v u *> v u # a u & mm-r & ic », 

[0 10 3] 
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[5U3 

UP 1 = s p 1 • sp2D • sp2 • sp3 

+ s p 1 • s p 2 D • s p 2 • s p 3 

S Y 1 = s p 1 • s p 2 D • s p 2 • s p 3 

+ spl • sp2D • s p 2 • s p 3 

D N 1 = s p 1 • s p 2 D • s p 2 • s p 3 

+ spl • sp2D • sp2 • s p 3 

[0104] 
[0 10 5] 
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[5*2] 



UP 1= (spl • s p 2 D + s p 1 • sp2D) 



(spl • sp3 + spl 



• s p 3 ) • (spl • sp3 + spl • sp3) • (spl • sp2 + spl 



= (spl • sp2D+spl • sp2D) • (spl • sp3 + spl • sp 
T) • (spl • s p 2 + s p 1 • s p 2 ) 



= s p 1 


• 


s p 2 D 


•spl 


• s p 3 • 


s p 1 


• s p 2 


+ s p 1 




s p 2 D 


•spl 


s p o • 


s p I 


• c? r*i O 

* S p c» 


+ S p 1 




s p 2 D 


•spl 


• s p 3 • 


S p 1 


• s p 2 


+ s p 1 


• 


s p 2 D 


•spl 


• s p 3 • 


s p 1 


• s p 2 


+ S p 1 




s p 2 D 


'Spl 


• s p 3 • 


s p 1 


• s p 2 


+ S p 1 




s p 2 D 


•spl 


• s p 3 • 


s p 1 


• s p 2 


+ s p 1 




s p 2 D 


•spl 


• s p 3 • 


s p 1 


• s p 2 


+ s p 1 


• 


s p 2 D 


•spl 


• s p 3 • 


s p 1 


• s p 2 


=spl*sp2D-sp3 
+0+0+0+0+0+0 


• s p 2 






+ s p 1 


• 


s p 2 D 


• sp'3 


• s p 2 






/. U P 1 




spl* 


s p 2 D 


• s p 2 • 


s p 3 





+ spl • s p 2 D • sp2 • sp3 



• s p 2 ) 



[0 10 6] 
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[^3] 

S Y 1 = (s p 2 D • sp3 + sp2D • s p 3 ) • (spl • s p 3 4* s p 1 

• s p 3 ) • (spl • s p 3 + s p 1 • s p 3 ) ■ (spl • s p 2 + s p 1 

• s p 2 ) 

= ( s p 2 D • sp3+sp2D • s p 3 ) • (spl • sp3 + spl * s~p 
"3 ) • (spl • s p 2 + s p 1 * s p 2 ) 



= s p 2 D 


• s p 3 


•spl 




s p 3 • 


spl • 


s p 2 


+ s p 2 D 


• s p 3 


•spl 




s p 3 • 


spl • 


s p 2 


+ s p 2 D 


• s p 3 


•spl 




s p 3 • 


spl • 


s p 2 


+ s p 2 D 


• s p 3 


•spl 


• 


s p 3 • 


spl • 


s p 2 


+ s p 2 D 


• s p 3 


•spl 


• 


s p 3 • 


spl • 


s p 2 


+ s p 2 D 


• s p 3 


•spl 




s p 3 • 


spl* 


s p 2 


+ s p 2 D 


• s p 3 


•spl 




s p 3 • 


spl* 


s p 2 


+ s p 2 D 


• s p 3 


•spl 




s p 3 * 


spl- 


s p 2 


= s p 2 D * sp3 
+0+0+0+0+ 


•spl 
0 + 0 


• 


s p 2 






+ s p 2 D 


• s p 3 


•spl 


• 


s p 2 






S Y 1 = 


spl • 


s p 2 D 




s p 2 • 


s p 3 






+ s p 1 


• s p 2 D 


• s p 2 


• s p 3 
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[3*4 J 

D N 1 = ( s p 2 D ■ sp3+sp2D • s p 3 ) • (spl • s p 3 + s p 1 

• s p 3 ) • (spl • s p 3 + s p 1 • s p 3 ) • ( s p 2 • s p 3 + s p 2 

• s p 3 ) 

= ( s p 2 D • sp3 + sp2D - s p 3 ) • (spl • s p 3 + s p 1 • s p 
3") • ( s p 2 • s p 3 + s p 2 • s p 3 ) 



= s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ sp2D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


+ s p 2 D 


• s p 3 


•spl 


• s p 3 


• s p 2 


• s p 3 


=sp2D*sp3 • spl 
+0+0+0+0+0+0 
+ sp2D • sp3 • sp 1 


• s p 2 

• s p 2 






/. D N 1 = s p 1 • 
+ s p 1 • 


s p 2 D 
s p 2 D 


• s p 2 

• s p 2 


• s p 3 

• s p 3 





[0 10 8] 

Lfc^ot, M9 Km'f&mikm&e l~e 8lC«fc y, HJUCD^JK 1 <D*~ A 

S Y l~8/DOWN|^DN 1~8 £ m^jf £ Z. £ #T*#> Ail?-* i lC*f 

iffl8o©UPffUP Y l/DOWNfg#DN l~UPfg# 

UP 8/mM1§^S Y 8/DOWNf^DN 8 ±jfc<D £ O \Z&Wdm$h 5 1 
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tC«fc y^Rft&fc.feft, UP##UP 2 OXIiDOWNff DN 20t ItffiA 
£ft£ 0 ^T±k&<Z>«£ 3 IC 5 2, i2 l/^^0J^f|lI^5 3 tCckS^Q. 

[0109] 
[ 7 . C D R 8 ©SMPM) 

-*y#/tyia» (cdrs) (DMftWK^gmi. i8i#iit^t§. 

[0 110] 
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5«m#m#s i-i~si - 6\,z&zmA<Dmm<DB&m%i<Dm&mM 
^@2(c rupj nmmznT^zmt, i^tsfiw^oai*^ rup 

te#=i, l«llOT^=o, DOWNf#=oj t'$)5ri:^> r^j hta«$ti 

rv^czm, mm? z>&mtmm<z>&±itf rupft=o, Hj5ng#=i, do 

WNff=0j Tr&33i:£, TDNj £SH«£*lT Vx£<zm, 8^lT£&*Bifc 
m^V&tltf rUPf#=0, TOM#=0, DOWNff=lj 

[Bji$ff# = 0, DOWNff=0j T*fe-5^i:$:^t- 0 

S@3tc rupj tmmztix^zmt. mmtzvy^v >^##^c^3v^T 

#Ifc&[Hli&5 1 CDffii7# ruPf^UP20 = l, D OWNf ^DN = 0 J T*& 

#2£&Eli&5 1 TuPfS#UP2 0 = 0, D OWNf-^D N = 0 j 

tdnj £fB*g£;ftT^6tfm, ^iT-SI^V:/'; >^#^fC;i3^T 
#$fc&[eli&5 1 Omfitf TU Pfi#U P 2 0 = 0, D OWNff DN = 1 J V$> 

[0 112] 

m 7 izB? <t o izvy^v y i nmmtffi t>ntc.m&T% mmmiz 1 , 
, ®Aicfe^^iRi»§«tt <3> , mBizistf&mmtfiniz <2> t*&&„ 

>y##2lC^VNT«, mBi£$*t§e l~e 8£>ffi#£ LT fUPj 

^3o, risfj ^o, tdnj # io, r*Sj ^4otfe5fei?), #ifc&ms& 5 

1 l± ruPffUP20=l, DOWNff#DN= 0 j ?:^t5 0 
5 2«^M& 1 ^e> 2^\,i:^^> hT^yi--5o 
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UPj 1 rfejj ^3o, TDNj #lo, rdtej ^3oT»SSfe«), 

&EI5&5 1& ruPf^UP20 = 0, DOWNf§DN = 0j Srffi^jfS. JR 

#cjc, -*>yy >^##4 (c^3vnt«, fltfBJfc8£3e i~e 8©miJi: it r 
UPj ^3o ( riwrj #o, tdnj rtej ^4o?»5feft, 

l@Ig&51lj: rUPi^UP20 = l, DOWNf^DN = 0j ^miJ^^o £*l 

#UC ^>^U >^#-^5JCfeV\Ttt, ffifflJt«S»e 1 ~e 8comiJt it r 
UPj #2o, r[gfj tflo, TDNj r*Ej tf4ot*5feft, #E 

&IH8&5 1M: ruPf^UP20=l, DOWNffDN=0j &ffl Z. 

h 5 UPifUP3 0 l/^ ^f[fW 05^5 3/\ffi;fcr?-5. 

&M1RZ2frib 1 tit, tStSWif Sl-l-Sl-6, S2-1-S 
2-6 Sr-fe b^ ^ 3 1, £MJ$[Ui&3 2M8gDLLAffiilt5. £*UC«fc 
»JffiAK:*»«HJB«J»*< <3> fr*, <2> /\, ffiBlCfcWSWSmJIStf <2> 
< 1> 'sqjy If 3 2ffl(DVU «^CLK1 ~C LK 1 6, CLK1 

D — C L K 1 6 D IT l#«?fl5 7 p s ii#;£falC */ 7 

o 

[0113] 

IH^iCbT^7lC^$tl-5 j:^ICt>^'J >4f##6~8 £ T'&JStfj&^tlS 
„ fitfSJttgtfe 1 ~e 8©ffiA^eiTf>^'J > 1-2 5 £T*©MI 

£^8 {C^t\ :g8 (CfeV^Tiraa 3 ~ 6 tt^7 CDiK^B 3 ~ 6 tCjfctJS"*-* fc© 
T'^5„ 

[0 114] 
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ms\zm-?&5iz. v>7v>ym-%6~i nzfrttxmmmzi, o, 1, 

2, 2, 3 tMWjL, -V-y^V ytf&-% 1 21C;)3^T4 £T*#?> VTv^Ztl 
TOlcU-fey h3*u UPffUP 3 Otfiz U*#ffl#PII!{i!&5 3/\m#£*U ^ 
A 0)m&<7)n^miR1$2frt> 1, ffiBCDiaS&CD^^^l *^ 5 6 £2tlZ> 0 

zniz& vmAiz&ttzmwftMtf <2> <i>/\, sBtc^i^^M® 

tf<l>^6<56> /s^J y &*> y , ft 3 2 *B<Z> ^D7^CLK1~CLK1 6 
, CLK1D-CLK1 6 D0fltfB#£#fc IT 1 5 7 p s 3i#;£ffllC */ 

££fC, -9->^U 3-1 9 {C^WT^MttO, -1, -2, -1 

, -l, -2, -3nmMi>. v>-7v >^#-^2 o{cfev%r-4 h 
>s tiro icy hsti, upftup 3 o#izi/*#«inaj&5 3/\& 

h^tlSc £*UC«k yifAlCfctf&l^liBftJBtf <2> friD < 1 > /\, ©BtCfetf 
£ W»I«J1S*< < 1 > £ <5 6>A|jyitey, ft 3 2 tgCO ^D')/?CLK1~ 
CLK16, CLK1 D~CLK 1 6 D<DtiL&ifi±fa£ LX 1 #8¥tB 5 7 p s 51 

frismz*/y vznz> a nmom^Ks i, S2©imt, mm.m*. roj 

icjiU ttffi&U -fey h-t*fc£, ^©tt^ttfffHcfc&y, £*ncBK£3;fts 

[0 116] 
C 8 . C D R 8 ©S&SI] 

JSAJtmi 0^bfe*5§0B(7)^^©^®2(7)^--/i-it>^y>^^n^^T i -^y 

#/tUEH» (CDR8) ICfctltf, 5 7 p s©ffi|SI|IB©»«*rS24B©^0 
CLKsD^D>^CLKs (££T?stt2~16 ©^D'y^i*;^ 

T 8*0)^ n y ^£fflv\£tfMC#f U t 1 -* 1 hfy h &C*f b 3 #(Z># n y 
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£<^c fcMmmmmtfs i p s o^y y t x&j y^~ $ zm&ocMo s 

l-CLKl 6, CLK1D~CLK16D£, fcJMMBlfW 2 0 0 p s ©A 
y77d~c8, dl~d8 S:fflVNT^-rSZ:i:^T*^-5c 

< D L L (C J: »J#ian»TSK«s^Dy ^MtSiimS. 
[0 117] 

3859(0 -^JIlTgfflUCifi^fcV^ rtyyr (al~a4, bl~b7, c 

l~c8, dl~d8) LTfc&V*. 

[0 118] 
*]&fe<DJ£jffi3 

#c»c, *^^©nj6<z)^ffi3 9->^u n y * y Affile 

01 o £#HgLTtft0J!1-3, a 1 o ii*Hio^ffi©f ffi 3 

[0 1 19] 

*mMmm<D*-A-vyy'v ytrv uy?v %a y mm&Bm 1 © 
ytnruy v y #r?y #&£&ii&y, x±?-% \<r>\\Zv 

Y IZM h 4 &(DiL*>±1$ V9Qy9x.y &tfi&J&'t& 6 *B<7) ^Dy^CLKe, 
CLKf, CLKg, CLKh, CLKi, C L K j (C J: *J -fr > ^ 'J > ^S:ffV> 

^n7^CLKet?D7!?CLKi £ (DWPgliATJf 1 - # i 0 1 y h©5 



6 5 



ffi!I#2 001-3092790 



o 



#2001-003667 



D>y^CLKgi:^D>y^CLK h (DfaPg&l^ Dyi'CLKi t^Dy^CL 
K j £©|?3R§&> ^D^CLKfh^n^CLK g £ (Dmm&W U y V C 
LKhi:^D«^CLKihMi: t Ji<t5 0 L£#oT> mv^X.££, 
mm-t Z>£olZ}£MlWimmm<D2ffl?Uy?CLKe, CLK f , ?D^CL 
Kg, CLKhM^O-y^CLKi, CLKjSlltlt, i=> 3 ffitf) 2 

CLKh«raPB>5:t>*^n^^CLKi fc*ny*CLKj H*y hJI 

^CLK i Xte? D'y^CLK f JktfV D7?CLKj T*&-5 0 
[0 12 0] 

J£A±<£> <fc 3 & r^PB-e 6 *@£> ?n«/*CLKe~CLKj £fHS L f=.±T*Atl7 z 

iW^-yv ytfZftOo -e©t>^bf-^f:lo§^n>y^©f-^}c 

£*>±# l Jx>y ^t^D-y ^CLKh (DtL*>±.tf V X »y i:©riiCA*f- * i 
©Ift^^fif t S <fe e>{C^D>y.^CLKe-CLKj SrWflfrnii, ST i:^7 
D«y^CLKe, ^n-y^CLKf, ^n-y^CLKiW^n-y^CLKjffl 

Ke~CLK j CDffifflSrMtaifrSISiCtt, * □ >y * C L K e ~ C L K j 
■£©*BISII»£«#l/fc* * fn'y^CLKgt^n'y^CLKh fcCDlSNSlC^L 
VvR3£l#fl¥fB (1#&) ^ h-TSo 
[0121] 

010 (a 1) , (a2) iCjfi-r J;e>fC, ^D^CLKe~CLK j (Cjio 

T#imL£-9->y;i/T-*-## <o o i i i i > , <iioooo> x*&z>m&iz 

it. 7D«y7CLKe~CLKj©CT5: rjft£it£'<£T*&<5 (UP) j tm 
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gcDWlC&tU X±?-% i ICf,l^D>y^CLKe~CLKj #31*iTV*£fc 
tbX-2b2>o *©*0£lC26-5#*ny *CLKe~CLK j £>fttB£ 1 

[0 12 2] 

H 1 0 ( b 1 ) , (b2) fC^i" <fc 3 fc, ^D»;^CLKe~CLKji:j:t) 
Tftmbfe-b-^^^T 1 -^^ <0 0 0 1 1 1 > , <111000> V2bZ>m&lZ 
ft, ^D^CLKe~CLKj^AiJT-i5li«tt r^UT^S (Hft 

) j tflSts. Aijf - ^ i ©IM.*^ n ^^CLKgt^n^ 

? C L K h (DmiZZb »J , ^D'vKLKe, ^yKLKf, * n y * C L K 
[0 12 3] 

010 ( c 1 ) , ( c 2 ) tC^i" <fc e> ^Q»;^CLKe~CLKji;J:o 

TmmLfc-y-yzfji'r-xtf <o o o o 1 1 > , <nnoo> v&zm&iz 

tt, ^n*;^CLKe~CLKj©fifflS: rjie>i2:5^#T*&<5 (DOWN) j 

L K i ©ffilCfelK Att^r-* i b^D ^CLKe-CLKj tfiiA,^ 
Sfetf>T*&. f©MtClo*t^n>y^CLKe~CLKj CDfttBS: 1 #fl?fg 

[0 12 4] 

010 (dl), ( d 2 ) ICj^l" <fc 3 }C, jrn*;^CLKe~CLKj!Cj;o 

TJtfia}b£i*->:/;bT r -## : <iooooi>, <o l l l i o> 

tt, ^D^CLKe~CLKj«5: rj§£-fej:6/N^T*&£ (UP) j i:^ 
* (DM & * D-vKLKe D>y^CLKiXli^n>^CL 

o 
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£*ctt, tm$.-&z>'<gv&z> (up) j tUSi^n-^CLKe-cLKj 
mzmfrXfav&mniifaZ'^tDtbft^&T*, rmb-ttz^vfoz (dow 

N) j tmfeLZUv ? CLKe~CLK j (D&m* l-frMmm*>-&Z>Z.££L 
[0 12 5] 

«±©i:e)iC^n'^CLKe~CLKj £ mW*t & ' £ £ J; »J , HI^ODt-*- 

fttc 8#&©? n y ^xy ^£jit-£^&&< 4#*eJ:v*. * ft 

, ^D>y?CLKgil^n>^CLKh £ ©ISIH3W:JfctSW2fc < £ ftT ^£<£>T% 

r^PS^: 1 fcfv h<Z)^S© 8^© 1 fC^&fttf, &m<D7t-A—V-y7Vy>f}im 

5. m&lZl 6ft<DlKmtoft&. 1 6 

>^<Z)jIt^ffi«« 1 tfy h^fc*J4*B©*ny*T?#e>ft5. ^<£> 
J:^*«fl^©*-A— b->^U >y©jlt£f££ 11*1 Loot,, ffiffiftflfflJ-T*^ 

n^©» i h^fey 4^i:^^v>fc«) > &mwm%\z>?uv 

££}c, *|gJ6^1»©*^t±, m©^ffil©^i:ii^»J, Elio (d l 
) M (d2) Jc^0fecfc^*7 s -*Jc^s^fti: : b5i*i: 5 bi:ft*v%ttiraw 

^T'tS, rOgllO (d 1) (d 2) ^rtfeffi*£r*&fl&©H 1 

0 (al) ~ (c2) K:^-t«im^JC*fLT{BSUfcM*#^aS:fT^i^ 
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[0 12 6] 

mi® (cdr) icct, ®2, H7, mi i, mi 2Mms *0mvxm.w-t 

So 

[0 12 7] 
[0 12 8] 

*»1©CD R HSfctf)^)! 2®CDRil ^IC0 2 tCj^ffrffifWOT 
9il, #f$C&EI{&5 1 MAf>^5 2i:, ir l/*#fKIf|f|sIK&5 3 tfrbte 
y, M©PLL10^^D^©M^glH. ffiffiftH»8P 9 ti, 7 

f DLL20il, -fel^#31h, SIE«ftj|imai3 2 8IDLL40fc^f, 
irl/?#3 1, S^^tl|g&3 2M8tD L L 4 0 &®A, ®B{C|^- 

<Dm®zmi&L&-mmmzte^T&v. ©Afc^-ti^* 3 1 a, s^wni 

j&3 2 a, 8|gD L L 4 0 a#*JjfcS*l, ® B lCt±1z I/* * 3 1b, M^SHS 
5&32b, 8SDLL4 0b«$tl5. 

b u #n»mcD cdr izmm&mm 2 © c d r t \ttiLWtwmnfigk& y 

, Ell nc^tfiiitta5 5 4 £JSv>3 0 

iHZmteVs 3 2ft<D9nv ?CLK 1~CLK 1 6, CLK1D~CLK16 

D<z)f '^TZm^TV-yzfv y>f*z> B *m6^filtt^J6©^J!8 2 £ lift 

[0129] 



ffiliE#2 001-3092790 



o 



#2001—003667 



0 7 (c) tt3t^D>^cLK lDsaio zmmLTMmLfrmmom 

l3©CLKei:, iC<^D*^CLKUCLKflC, mt<9Uy#CL 
K2D&CLKgtC, |^£<*ny*CLK2£CLKhlC, mV<9Uy#C 
LK3D^CLKi{C, HC<^ny^CLK3S:CLKj fC*f/££-fr£ 0 

ZO) cte) JC, XIR?* 6*B<£>? n 7 ^ C L K 1 D • CLK1— CLK2D • C 
LK2-CLK3D • C L K 3 #B 1 0 Sr#flRbT»WUfeHife©^JIR3 ©C L 
Ke • CLKf-CLKg • CLKh-CLKi • CLKj Cffi^'tSJIWe, 
Rf«(tlC3tiR , r*#6ffi©^n y^D»^CLK3D • CLK3— CLK4D • 
CLK4-CLK5D • CLK5/CLK5D • CLK5— CLK6D • CLK 
6-CLK7D • CLK7/CLK7D • CLK7— CLK8D • CLK8-C 
LK9D • CLK9/CLK9 D • CLK9— CLK1 OD • CLK1 O-CL 
Kl 1D-CLK1 1/CLK1 ID- CLK1 1-CLK1 2D-CLK12 
-CLK1'3D-CLK13/CLK13D-CLK13-CLK14D - CL 
K14— CLK1 5D • CLK1 5/C LK15D-CLK1 5-CLK16D 
• CLK1 6— CLK1D • CLK1 ifi*tl^tl&1&<Dj&1& 3 <D C L K e • C L 
Kf-CLKg • CLKh-CLKi • CLKj tCffi^"tSJ®^1?M V^T, MM 

©IS©Mffi^AiJf-^ i©l b^y h*©2^®l &cl£l,^#*B?ny?£M 

[0 13 0] 

[&*Bifc#as 5 4 ] 

e> iz&mmm 5 4 54u, 8o®«i^ f i~f 8 

Asfr^y^EIi&5 4 1 (C3 2*B©*ny *CLK l-CLKl 6, 
CLK1D-CLK1 6D*«A*tS. A*5yfHI!|5 4 ltt**ie>3 2*B© 
^n*y^t:J:»JAAf-* ifct>^>J>^U 6of-3fflit>^;i/f-^5:A 0 

01 2li^ffiirb^Hp^g|S©[lII^5:^"r[lIg&0T'fe^„ 01 2 JCmf J: ? JC 9 D 
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v vc lk i Dtc <fc wy^v ytfLfc-V-yfiiT-z spiD, ^n^CL 

KUZ&V'V-y'7V>lfLfc.-V-yzfJV'r-$ s p 1, ^D*;^CLK2DfCJ:y 
if>7 ,| J>^bfct>^f-^ s p 2 D, *Oy*CLK2lC«fc»J-fr>"^y:/ 
?Xfcif->:/^-r-* s P 2, ^n«y^CLK3DJ:yt>^y>^L/^>^ 
s p 3D#, jrD*;^CLK3J:»Jt>^iJ>jrbfet>^f-* a 
P 3#ffiffljfc«#f 1 \ZA±tZ> a 

r©<fc e> JC, SSM-fS 6*B<£>? n ^CLKID - CLK1-CLK2D • C 
LK2-CLK3D • C L K 3 K «fc »; -9- > ^ U > ^ U > ^JVy 1 - # splD 

• spl-s P 2D - sp2-s P 3D - s P 3 A<filffiJt*« f 1 lCAlfr"*Sa 
HflllC, H*8££j&*S#6ffi0>*ny*CLK3 D • CLK3-CLK4D 

• CLK4— CLK5D • CLK5/CLK5D • CLK5— CLK6D • CL 
K6-CLK7D • CLK7/CLK7D • CLK7— CLK8D • CLK8- 
CLK9D • CLK9/CLK9 D • CLK9— CLK1 0D • CLK1 0 -C 
LK1 1D-CLK1 1/CLK1 1D-CLK1 1-CLK1 2D • CLK1 
2-CLK1 3D • CLK1 3/CLK1 3D • CLK1 3-CLK1 4D • C 
LK1 4-CLK1 5D • CLK1 5/CLK1 5D • CLK1 5-CLK1 6 

d • clki 6-clkid • c l k i tc «fc »j vyzfv yPLtcVy^v yifL 

fc-V-yzfJlT—X s p 3 D • sp3-sp4D - sp4-sp5D - s.p 5 / s 
p 5 D • sp5-sp6D« sp6-sp7D« sp7/sp7D- sp7-s 
p 8 D • sp8-sp9D- sp9/sp9D- sp9-splOD- splO 
-spllD- spll/spllD' spll-spl2D- spl2-sp 
1 3D • spl3/spl3D- spl3-spl4D - spl4-spl5D 

• s p 1 5/s p 1 5D • s p 1 5- s p 1 6D • spl6 — s p ID • spl 
tf-tft-Ftt&ffiJfclWSf 2~f &\ZA±^Z> a 

[0131] 

#ttffijt«#f i~f 8ti zti?nztit>4'D(Dvy'7)i7 : -#ZA*iti, 

, UPffUP l~8/3iaf#SY 1 ~ 8/DOWNf§# DN 1 — 8 
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[0 13 2] 

tftfBjfc*m#f i~f s\zm-<DMf&T*&2>t=.sb. mmtm^f 1 ^stit 
in 9 izm-t&oic. &i®s£Mii$ f i (Dm&mmz. 6o©e x-or^- h f 

l-xl, fl-yl, fl-zl, fl-x2, fl-y2, f l-z2t, 
-tft£©fcB2j£:£tt<5 4 0©AND>f- h f 1 -m 1 , fl-nl, f 1 - m 2 
, f 1 -n 2 fc, $ £C**l£><Z>ffl;ft£gtt.5 4-o<Z>AND$*- h f 1 - p, f 
1-q, f 1-r, f 1-st, OR^-hf l-tt^f>«ty, -£<Z>g^sttia 
1 2{C^-TS ££U h&So MSOOR^- hf 1-t ^UPf^UP 1 & 
, 3SgC!)AND^-hf SYU, AND^-hf l-r*« 

DOWNf§#DN 1 Sr-etl-etlfflifc-r*. 

[0133] 
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mmm iz & 0 r=. mmmn & *? \* * v * . 

[0 13 5] 

UPl=splD-spl • s p 2 D ■ s p 2 • s p 3 D • s p 3 

+ s p 1 D • s p 1 • s p 2 D • s p 2 • s p 3 D • s p 3 

+ s p 1 D • s p 1 • sp2D • sp2 • sp3D • sp3 

+ s p 1 D • spl • sp2D • sp2 • s p 3 D • s p 3 



SYl=splD-spl • sp2D • sp2 • sp3D • sp3 

+ s p 1 D • spl • s p 2 D • sp2 • sp3D • sp3 

D N 1 = s p 1 D • spl • s p 2 D • s p 2 • s p 3 D • s p 3 

+splD-spl • s p 2 D • sp2 • s p 3 D • s p 3 

[0 0 1 3 6] 
[0 13 7] 
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[5*6] 



UPl=(splD-sp2D + splD-sp2D) ■ (splD-sp3D 



+ splD-sp3D) • (sp2 • sp3 + sp2 • sp3) • (spl • s 



p3 + spl • sp3) 



+ (splD • sp2D + splD • sp2D) • (splD-sp3D 
+ s p 1 D • s p 3 D ) • (spl - s p 2 + s p 1 • sp2) • (spl-T 



p34-spl • sp3) 



= s p 1 D • s p 2 D • s p 1 D • s p 3 D • s p 2 * s p 3 • spl • s p 3 

+ s p 1 D • s p 2 D • s p 1 D • s p 3 D • s p 2 • s p 3 • spl • s p 3 

fsplD • s p 2 D • s p 1 D • s p 3 D - s p 2 • sp3 • spl • s p 3 

+ s p 1 D • s p 2 D • s p 1 D • s p 3 D • s p 2 • s p 3 • spl • s p 3 

+ s p 1 D • s p 2 D • s p 1 D • s p 3 D • s p 2 • s p 3 -spl- s p 3 

+ s p 1 D • s p 2 D • s p 1 D • s p 3 D * s p 2 • s p 3 • spl • s p 3 

+ s p 1 D • s p 2 D • s p 1 D • s p 3 D • s p 2 • s p 3 * s p 1 • s p 3 
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L D • 


s p 3 D 


• s p 2 


• sp3 - 


S p 1 


- s p 3 


+ spl 


L D • 


s p 2 D • 
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+0+0+0+0+0+0+0+0 



+ s p 1 D • s p 2 D • s p 3 D • sp2 • sp3 • spl 
+ 0 + 0 



+ s p 1 D • sp2D-sp3D - sp2 • sp3 - spl 



+ splD-sp2D-sp3D-spl • sp2 ■ sp3 
+ 0 + 0 



+splD-sp2D-sp3D-spl • s p 2 • s p 3 
+0+0+0+0+0+0+0+0 



+splD-sp2D*sp3D-spl • sp2 • sp3 
+ 0+0 



+ s p 1 D • s p 2 D • s p 3 D • spl • sp2 • sp3 



= s p 1 D • 


spl 


• s p 2 D • 
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• s p 3 D • 
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+ s p 1 D • 
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s p 2 


• s p 3 D • 
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+ s p 1 D • 
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• s p 2 D • 
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• s p 3 D • 


s p 3 



[0 13 8] 
[3ft 7] 



S Y 1 = ( s p 2 D • s p 3 D 4- s p 2 D • s p 3 D) • (splD • sp3D 
+ s p 1 D • sp3D) • (spl - s p 2 + s p 1 • sp2) • (spl • s 
p 3 + s p 1 • s p 3 ) 



= sp2D • sp3D • splD • sp3D • spl • sp2 • spl • sp3 
+ sp2D • s p 3 D • s p 1 D • s p 3 D -spl- s p 2 • spl • s p 3 
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+ s p 2 D 


• s p 3 D • 


splD- 


s p 3 D 


• s p 


1 • s p 2 
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• s p 3 D • 


s p 1 D • 
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1 • s p 2 




spl 
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+ sp2D 


• s p 3 D • 


s p 1 D • 
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1 • s p 2 
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s p 1 D • 
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1 • s p 2 
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s p 1 D • 
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1 • s p 2 
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• S p 


1 • s p 2 
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• 


s p 3 


= s p 2 D 
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■ s p 3 D • 


s p 1 D • 
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s p 2 


♦ s p 3 
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+0+0+0+0+0+ 


s p 1 D • 
0 + 0 + 0 


spl ♦ 


s p 2 


• s p 3 
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[5£8] 

D N 1 = (sp2D • sp3D + sp2D • sp3D) • (sp ID • s p 3 D 
+ splD • sp3D) • (sp2 • sp3 + sp2 • sp3) • (spl •¥ 
p 3 + s p 1 • s p 3 ) 
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L D 




s p 3 D 
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+ sp2D- sp3D • splD • sp2 • sp3 • spl 



/. D N 1 = s p 1 D • spl • s p 2 D • sp2 • s p 3 D • sp3 

+ s p 1 D • spl • s p 2 D • s p 2 • s p 3 D • s p 3 

+ s p 1 D -spl- s p 2 D • s p 2 • s p 3 D • s p 3 

+ s p 1 D • spl • s p 2 D • s p 2 • s p 3 D • s p 3 

[0140] 

it^ot, mi 2 {c^-r^m^ti f i~f 8tcj;u, mm&mmo)*- 
A-v-y^v yvvuvv , JAA^J^^cio*v^fcUPff up \~8/mmm 

#S Y l~8/DOWNifDN 1—8 Ail?-* i IZ 

Z.<D8^>(DUPm^UP 1/|WHM#S Y l/DOWNf#DN 1~UP|^ 
UP Y 8/DOWNi^DN 8 _t^(D<£e>&C#$(&®i&5 1 

lC<fc e>4x, UPfifUP'2 0XttDOWNffDN2 0 h LTffiiJ 

StlS. «V*T±&©J:-5K:JR«t:*7#># 5 2, 1» 1/* *ffl»BI8l 5 3 tc 

[0141] 
[0 14 2] 
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<UWLf=.££i£fc£LTll5frMmfr^-y-4 V V V ?lCi/-7 h fro, DLL 

tc j: y mgt& * n v v & ®Mvam izm^-t s r ^ x* ^ s ^ v > e> z> . 

[0143] 
[0 1 4 4 ] 

ci. £ft»£2fctrtif£»LK©atatf 

#t«u yv*<D<D^tc.x±T-z<DWL±<»mkmm.iL. 2m, sm. 

Gbps) 

C 1 — 1 . A^-^K&geflSi&g] 

£1% A:&-?--*cDgfrfti£&&:£#>.5. ^-^jSSoMaS&itf 2 0 0 [ppm 
tc «fc 5 M # fr fr o iz -d £ mm * 3 o 

[0 14 5] 

Kts"r-^iihx roioioioi - • - j tT-zmzm&^tf&mzm 

0 1 (t) tt, 

fll (t) = 2r • f ct (rad) (1) 
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^©^Jt 2 (t) li. 

S2 (t) = 2if f c • t+mdi • sin (2)ffs*t) [ r a d ] • 
(2) 

6 3 (t) = md i • s i n (2 ?r • f s 

[0 14 6] 
[*1 0] 



t ) [r a d] 



(3) 



20 
19 
13 
17 
16 
15 
14 
13 
12 
1 1 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

0 

-1 
-2 



tt ti 







i 




















































































n 






















a 
















a 
T 










1 












































































'61 
























7? 
































































i 






























// 




1 

i 






// 
























/ 








~r- 






















mdi 


^ / 


/ 










i 

— i — 




















' 


















i 






































i 

— i — 


















i 

! 










< 








i 
i 


















1 
1 








— * 



01 (t) 
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[0 14 7] 

1 OfC, 5$ (1) , 5$ (2) , ^ (3) ®^77&^bfc„ jJKffljWatfB©® 



8 1 
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£ (r a d) , flttttf&rat 
$<D<D-ot=.AJl7-Z (2) ) (D, #3fc(Z>s;y # <00>oTV*j&V^A:*J 

(i) ) izM-tz&momft • 5i#i*, H-ffifflK593t-r*B&ra©fe 

ICj:ot^«t5lWT't5„ *<Z)©ofeA#"r-* (5* (2) ) £ S» 
^aXJDoTV^fc^A^T 2 -* (55 (1) ) CD < fitfBtCSDt'tS ftWDgl*, 

II 0(Z)^^7{c^-rie»(c|gi&b> r©i^raM©**ffii:*/J>fii:©llti. 
y*0>*#3, ffcfr'fc, y * K«fc St 2 - # SHUSH (f-^ll) 0>S(HtC 

o 

©(DoTV^^ATJ^-* (1) ) (DftmZt 1, i?'^©©otAAf- 

* (5£ (2) ) ®^P45:t2i:tSi:, &*C#j*U3io. 

2(tl-t2)=a (4) 

361 0©^77^#iUt, i$rat 2lC33tt£ffi8ie 2 (t) <Z>M£ti 
, £$8 0 1 (t ) £>M£, -r^^)^> 2 7C • f cJC^L^o 

aj***-e*y, f0i$t»ii8 2 (t) ±©^^^91 (t) torn®. 

tC«frfc&fcV>. 119 2 (t) _t©j&fclgtflRe 1 (t) £.<D®.Mtfm*H&Z> 

*<DMlzistt2>mMe 2 (t) ®i^!6 2i:, jft^e 1 (t) ^fcWfic 
5. 

l/fc^ot, «pWt2JcfeW«e2 (t) ©gsftspfc, Hint lCfiWSfl 1. 
(t) tf)M:W^Lv^e>, (1) (2) i'j, 

2i • f c+md i • 2s; • f s • s i n (2 s • f 3 • t 2) = 2 % • f c • 

' (5) 

5$ (5) &#V*T, 

t2 = l/4f s (6) 

T-*mm&ffi<DftR&tftt£te&GLmitt (2) ic^ (6) &^ait, 

62 (t2) = («f c/2f s) +mdi (7) 

8 2 ffi 5 ^2 0 0 1 -3 0 9 2 7 9 0 
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01 (t 1) = 0 2 (t2) 1f*6^&, S(7) i»J, 



2* • f c • t 1= (if c/2f s) + md i (8) 

* (8) &#^T, 

tl= (l/4f s) + (md-i/2 w f-c) (9) 

5$ (4) (C^; (6) , ^ (9) feftA-TSfc, 

(md i / % f c) = a ♦ (10) 

[0 14 8] 



HT% Jp.&£i»A1-£o B£ISft [sec] , a©ip.&l£ [U I ] £ 

tS. [UI (Unit Interval) ] * 1 tfy h (Dg>2 mm) 

ttSfeOta&S. f-^ltf^h©^ (Bfrlffl) ttMH/f c©2^1t 



1 (UI) = l/2f c (sec) •• (11) 

« (10) lCl|£& 

(mdi/itf c) [sec] = a [U I ) (12) 

A(n) i»J, 

(mdi/nf c) (sec) = a/2 f c [sec] (13) 

S(13) £»*gl$:md i (COMTEK 

mdi = a)t/2 (rad) (14) 

£&Z>o 

& (14) (2) icfSA-rs£> 

02 (t) = 2 7C • f c • t + ( a tt / 2 ) - sin (2* - f s • t) ( r a 
d ) • • (15) 

i^T', 1 CUI) =T (sec) (16) 

it (rad) =T (sec) (17) 

lit-, ti$t-z i \±v h<D£kz mm) 1/2 f cic^uv^. 

S(15), S(17) J: »J , 
02 (t) = 2 f c • t • T+ (otT/2) - sin (2 w • f s • t ) (se 
c ) (1,8) 
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mmzLTg; (1),S(17) i»J, 
81 (t) = 2T - fct (sec) (19) 

S(18), S(19) iU 
0 2 (t) - 91 (t) = (aT/2) • sin ( 2 * • fs • t ) [sec] 
(2 0) 

S(20) &tt'MLT, 
d {02 (t) - 01 (t) } /dt = (oT/2) • 2 ?r • f s • c o s (2 
7C • f s • t ) [sec/sec) (21) 

^ (21) ZVXD^fcAjjT-* 6 2 (t) <£>^y #(Z)tf)oT^&^A 

*f-^i (t) izMtzmmmmzm?. z.<DmM&mizvy*\z&2>Aji 

S?3£ft»flm«*T?»»;, r l ttfii:, (2 1) ict = 0£fs 

Alt, 

r 1 = a T ?r f s C s e c / s e c ) (22) 

[0149] 

#CfC, r-ZMmz. 5 (Gbps) , Vv9MmSii s = 100 [kHz] 
, Z\Z&Z>fflfe<x = 1. 5 (UI) <3D^#tCfc^S, S^y #K:<^:-5A;^;T ^ - 
# ©M:;&g<Z)S:*:ia r 1 

-r-*3&K#2. 5 (Gbps) f c = 1. 2 5 (GHz) T'&1>> ^ 

(11), S(16) <tyT=l/2fc (sec) 
T= 1/2. 5 = 400 (psec) 

Ifc^oT, S (22) }Ca = l. 5 (UI), T = 400 (psec), f 
s = 100 (kHz) £ftAbT§tlfL-r6h> v * iz J: £ At)?- * ©gfrffcig 
McZ)«^:fflr 1 tt, 

rl = l. 5 X 4 0 0 X 1 0 ~ 1 2 X 1 0 0 X 1 0 3 X 3. 1 4 1 5 9 2 

.'. r 1 = 0 . 00019 ( s e c / s e c ) (23) 
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A±}?-Zft. + 2 0 0 [p pm) (Difyizy h ZW^T^Z 
r2 = lX 2 0 0 XlO" 6 = 0. 0002 [sec/sec] • • • • (24 
) 

AjJT-ZCDWtimm (<DMizm) rmaxtt, S(23), S (2 4) «fc y 

rmax=rl+r2=0. 00039 [sec/sec] (25) 

|eJ«S&CLT, a = 5 (UI) , a = 1 0 [U I ] , a = 50 [U I ] , a = l 
00 [UI] i:t5|^0AiJf-^I«rma x£;£#), ZtlZltttb 
fcmZiMl 1 (a) lCa*1\ 
[0150] 



8 5 
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= / (ft«*m) (2 6) 

T*&£ 0 ZLZ1T% ftMffilttUv imizyy 5*T*&y, £t^B£H9&, 

1 mi/7 hZftt~&&fr>oAtl¥-ZlZtt'?2>mti (UP|f) Xteig* (DO 

[0 15 2] 

) 

2 z jim*-* -y-yzfvytftuvZVUAV <Dm&* ftMm ^25 

(psec) , 50 (psec) ©-etl-^tUCO^, A C R 7 W 0>JGS#B#|i8 
5:20 (nsec) , 40 (nsec) 4 -XCol^T, S (26) 

«fc»;tf*U ff3Me*&«l 1 (c) iC££#>£o 
[0 15 3] 

Ci-4. 8^©^--A--9->^y ysffuvZVUAV&mW&mi 
fciz8m<D*-rt-*jry7V yftuv v y #A*y ©jlf£*£S£:£#)5 0 
8^<z)^-A--^>^y >^n^ y A^y©*^, -r-#it?yh (4 o 
o (psec) ) ©$gffli*|{c 8ffi®^ay s;#Bg?rj-r<50>T% *<D#mM 

400 (psec)/8 = 50 (psec) (27-1) 

T*&£ 0 im<Z)5itl (UPf§) Xttil* (DOWNff) 6D4£ffifC*ft- 
£M<2*tftt£0. 25i:t5„ Ife^oT, 4 @©314x (UPff) Xteii* ( 
D OWNf ■§) ©MtJSftSIilil^y, ti(Clt> 
400 (psec) X4 = l 6 0 0 (psec) (28-1) 
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ommzvy zK&zAjiT-tKDmti&mz&^T imsm (t/8 = so c 
it^ot, za) im$mv>®mm$*i 1 3 tt&t. ^ (2 0) 

T/8 = (aT/2) • s i n (2 k • f s • t 3) (29-1) 

£&So 5$ (29-1) CT = 4 0 0 [psec] ^AUtl^tSi:, 

t3 = {sin -1 (l/4a)} /2«f s (30-1 

) 

il^S. ^ (3 0-1) Cf s = 100 [kHz], a = 1 . 5 [U I ] £fSA 
t 3 = 0. 2 6 7 C^sec] (31-1) 

8m<D*-rt-v>-7v>ytn*j*vijrtv<Di&&#mz* m (28-d 

, t (31-1) <tu, 

1600 (psec] +0. 267 ( # s e c ] =0. 2686 (# s e c) • 
• • • (32-1) 

lfe«!oT, 5$ (26) , -fit (27-1) , j$. (32-1) J: »J , 8>fgtf);*-- 

9- > ^ u > ^ ? n * ? u ij a u ©iitfcss&tt, 

50 (psec) /0. 2686 ( # s e c ] =0. 000186 (sec/s 
e c] £&£ 0 

R&JCbT, a = 5 (UI) , a = 1 0 (U I ] , a = 5 0 (UI) , a = 1 
0 0 (UI) <Z)#tg^lCoV>TJ&gl#H&#«>, ££{C, jtf£*&g£, ^ (26 
) fHMg*&*ll (bl) IZtttbtco 

[0154] 

(1-5. 4&<D*-A-4t-yzfV y>f>7U v V VijAV(D7&ti£mm) 
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50 [p sec] (27-2) 

zmfrttttzo. 2 5£irSo Uc^ot. 4m©iiti (upit) x&m& ( 

400 (psec) X 4 = 1 6 0-0 (psec) (28-2) 



3S4a (UPf^) Xteit^ (DOWNf^) #*fcffiU&#>Siialc, AiJ 

[psec]) *®m-tz<Dizfrfr&mmizffim-tz>o 



T/4 = (oT/2) • s i n (2 w • f s • t 4) (29-2) 

5$ (29-2) (CT = 4 0 0 [psec] &^Alt»tSt, 

t 4 = {sin -1 (l/2o) } /2«f s (30-2 

) 

S(30-2) ICf s = 100 [kHz], a = 1 . 5 [UI] £fSA 
t4 = 0. 541 [/isec] (31-2) 



4m<D*-A-VyzfV yWUv >? U^jAU^f^H fit (28-2) 
, i (31-2) J:»J, 

1600 [psec] + 0. 541 [ # s e c ] =0. 5426 i/i s e c] • 
(32-2) 

Lfc^oT, ^ (26) , i (27-2) , #(32-2) «fc »J, 4 >(£©;*- 

50 (psec) /0. 5426 [ n s e c ] = 0 . 000092 [sec/s 
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e c] 

mWZ It, a = 5 CU I ] , a = 1 0 (U I) , a = 5 0 [U I ] , a = 1 

oo tun <D&m&iz.^>^Tj&®mm*:&&. s^ic, &'&mm?t, & (2.6 

) J:»J#«>, tfH«*€:*ll (b2) 
[0 15 5] 

C 1 - 6 . 3i©t-;t-t>^'J>^D»;^'J^'J <Z> i!t£ii&] 

3 « cd * - a* - -9- > y u > y * n ? * u # a y i c o v % t % #m m & , 

5 0 [p sec] (27-3) 

imomtl (UPff) (DOWNff) ©^ffltC^ff 

SlftWnO. 25i:fS 0 Ifc^ot, 4 ©coign (UPM) Xttit^ ( 
DOWNff) ©ttffi^iS^-t-Sr^^J&y, 

400 (psec) X4 = 1600 (psec} (28-3) 

(Dmmizvv *iz£2>AtJT-*<Dmtmmiz&~DT l^imm (T/3 = n3 

. 3 3 [psec] ) Z®WrfZ>(DlZfrfr2>\$miZftm'?Z>a 
If^ot, rco l^^PicD^I&^raS: t Sfc-fsi:, * (2 0) i'j, 

T/3 = (aT/2) • sin (2i - f s • t5) (29-3) 

^ (29-3) tCT = 4 0 0 (psec) ^Abt^tSi:, 

t 5 = {sin -1 ( 2 / 3 a ) } /2?cf s • (30-3 

) 

tft*. * (30-3) Cf 8 = 100 [kHz], a = 1 . 5 [UI] £ftA 
IT, 

t 5 = 0. 73 (Msec) (31-3) 

3f©t-/^t>^'J>^D7^ U*AU©jS«rl*IBItt, -fit (2 8-3) 

9 0 ffiSE# 2001-3092790 
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, m O i - 3) i: y, 

1600 (psec) + 0. 73 {fi s e c) = 0. 7316 [/isec] • • 
(32-3) 

LB ? ot, (26) , W. (27-3) , fl[ (32-3) <fc »J, 3#<Z>*-- 

— 9- > y y > * n y * y # a y © ifi^artt, 

50 (psec) /0. 7316 s e c] =0. 000068 (sec/s 
e c] 

leJ^iCLT, a = 5 (U I ) , a=10 [U I ) , a = 5 0 (UI) , a = 1 

0 0 [UI] (D&m&lZ-D^Tm&^mZ&Sb. <*£IC, jltmgfc, ^ (26 
) ff-#*gJH&3tl 1 (b3) JC££#)£ 0 

[0 15 6] 

Ci - 7. 9->^y y*ftuvv y */<y cdm^ 

1 try h (4 0 0 (p s e c) ) <DmmftlZSmXi*4:ffi<Dl?Uy *;#|B 

(400 (psec) X 8/7) - (400 [psec] X 8/7) =400/ 

7 = 57. 1 (psec) (2 7-4) 

10©Itl (UPf#) Xtiii* (DOWNff) ©^ffiC^tSl* 
tftffcO. 25ht^ 0 Lfc^ot, 4|UCD5itl (UP|#) Xttit<fr (DOW 

400 (psec) X4 = 1600 (psec) (28-4) 

Mft (UP©t) Xteii^ (DOWNff) tffcffib&fcSt&fC,- A# 
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<Dmm\tvvz\z&&xjiT-z<»m\Mmz&'DT lfiiro (400/7 c P 
sec] ) z®m-tz>mzfrfrz>mmizffi¥tz a 
LtctfiT. z<Dimmm<D3mmr$$:t 6 ftzt. s (20 j:y, 

T/7= (aT/2) • s in (2k • f s • t 6) (29-4) 

£&2>o jZ, (29-4) ICT = 4 0 0 (psec) ZttALT^M-t £ 

t6 = {sin -1 (2/7 a) } / 2 a f s (30-4 

) 

fcftfi.'S (30-4) Cf 8 = 100 [kHz], a = l. 5 [U I] SrfSA 
It, 

t6 = 0. 303 [/* s e c) • • • • (31-4) 

fg (2 8-4) , |g (3 1 -4) 

1600 [psec] + 0. 303 {fi s e c] =0. 3046 (/t s e c] • 
(32-4 

) 

bf^ot, S(26), 1(27-4), i(32-4) J: »J , *|§0^±fH 

mmmn<D* - a - it > ^ u > n y * u # ^ y © jt^jg s «, 

57. 1 [psec] /0. 3046 (Mec) =0. 00019. [sec/ 
sec) 

EPBfclCLT, a = 5 (UI) , a = 1 0 (UI) , a = 5 0 (UI) , a = l 

oo (ui) (D&Miaiz^^Tfc&mmz&sb. s&jc, mm&mz. ^ (2 6 

) ff3(£*§*&&l 1 (b4) &C££#)£ 0 

[0 15 7] 
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mi 2] 
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cm 3] 



8.E-07 




[0 15 9] 

[2. ft#affi*CJfc*Lfe#5pJfc»*] 

m UC^lfci?>y^©^t§ail, All?- Z <Z>3£ffc$i£XW:#* U v V U 

OSI§S:^t^7S:*l 3{C^L£ 0 
[0 16 0] 

^1 2CD^97tC^"rJ:e)tC, 2?-!/*©*tSS 
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[0161] 

fe^ot, gtl 2©^7JCatr <fc^fc^y*(DJfc$fclft*gV*1K« (10-10 

o Cui) fig) 3 HH« (l. 5~io CUD m*) Xte 

<D??7Km-t£$K.*?y*<D}£nm*%^Ml& (10-10 0 CUI] UB.) 

fcfc, 3^, 4^, 8^»|§^±fHSI^M©^--7^-^>^U>^^n 
y # UjtjAy tf^y ##*£<&SlCt£oT^tmg#& Si 3© 

y izjjkt «fc 3 tc z? v * < {c^o Tj£#i$rajWE < & 3 b T-& £ 
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[0162], 

[0®©ffi#&I&w] 
[m 3 3 *mm<nmM<Dj&n 2 jc as^s * □ y * x y ^®fif»§$:^t 

*^WiR^BIT»»;, (a) IJ3 12. 5MHz(D^n>y^®$m (b)tt 

1 4i©#i^D>^CKl~CK 1 4©5i^±^yxy s;&#|V^fetft^0, ( 
c) ttl'6ffi©WD»^CLK 1~CLK 1 6 ©fi"&_t# »J X y *;&$gV*fc 

[04 3 *$&W<DMt&<D]&m2 ICfcttS P L L 1 O&tJ^lgD L L 2 0 & 

[053 02fCfe^S®AlC«^S*lS-fel/^^ 3 1 a. 3 

2 a&t>*8|gD L L 4 0 a §:^-rilIS&0T*fe-5„ 

[063 BI2lCfeW«®BJCfl|^3tl*-fel/^^3 1 b, £*E3J&HI&3 
2 b&tf 8|gD L L 4 0 b Sr^t-|aK0T?feS. 

[073 tt&mantej&mzisvt&AtiT-'* i ts^y^ny^i 

[0 8 3 *»W©*«S©^MI 2 lC£ttSffiffiJfc«ap 5 0 ©pWflNc&aV* 
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[0133 (a) tt, ^©8^©>r-A--9->^';>^(C^^^T-*-^^ 
f ^ D «y ^ ly ^©i^fi5If 0T^S. (b) ft, fi£3fcCD 2 9" 
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[02] 



CKa 
CKb" 



r 



Sl-5 



Sl-l~Sl-4 



CK1M4 
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PLL 








1 20 


7®DLL 



-ref.CLK 



8 CDR 



I 




40a 8SDLL 



I ^ 

CLK1M6 



i Data 



S2-l~ 
S2-4 



40b 8SDLL 



""T^T^T^ ~T I CLK1D-16D 

ti ti n ** o n iLi) ! 



» t! M » W 1L 



50 &*BJfci&g|5 



UP1, SY1, DN1~UP8. SY8, DN8 



51 ^ftlUBS 



ft T V f ♦ 



o 
1 



,52 



Sl-l-Sl-6 



L _ _ _ _ _ _ _ s i- 1 ^ -6 - 



o 

CO 



SELfflftlsIB 



.53 



J 
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[MS] 



(a) 

'(b) 



(c) 

<56> 



<1> 



<2> 



<3> 



<4> 



<5> 



<6> 



<7> 



<8> 



<9> 



<10> 



I 



7 



312. 5MHz 



CK1 CK2 CK3 CK4 CK5 CK6 CK7 CK8 CK9 CK10 CK11 CK12 CK13 CK14 CK1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

i i i i i i i i i i i i i i i 

CLSl CLK2 CLK3i CLK4 !cLK5 CLK6 I QLK7 1 CLK8 CLK9 CLK10 CLKlll CLK12 CLK13CLK14[GUQ5]cLK16 ! 

71 f\/\f \/ i i i a f\/\f 'if y if i 

i — zL i i i f i u t — i — r i i r f i i i 
I CLKl 1 CLK2 CLti3 CLK4 CLK5] CLK6 |CLK7 pLK8 1 CLK9 [ CLKlO CLKl 1 CLKl2 CLKl'3 CLKl4 CLK15 |CLK16 ' 

fjj\f\f\f\r-ffUif\f\ftf}T i 

|CLK1 (pLK2 1 I Cljc4 CLlfc CLK$ CLK7J CLK8 | CLK9 ({iLKlO I (jUQll Cl[K12 Cljl3 CLk|l4 CLKl]5 CLKlfr 

7 f | 4 ti /i/j/ j/.y 1 1 yi f\f\i | 

CLKl! CLK2 ICLK3 CLK4 I CLK5 1 CllK6 CLK7 CLK8 CLK9! CLKlo! CLKll CLKl 2 [^^13] CILK 1 4 CLK15 CLKl 6 
Cli^l CLK^ CLK3] CLK4 |CLK5 |XK6 



14ft 



16ft 
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